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PREFACE. 


My  object  in  writing  the  following  pages  has  been  to 
describe  as  simply  as  possible  the  various  Pathological 
processes  which  are  of  interest  to  the  student  of 
surgery. 

With  this  intention,  I  have,  throughout  this  book, 
dealt  first  with  diseases  as  they  are  met  with  during 
life,  and  have  then  described  then*  natural  courses  and 
terminations,  and  the  morbid  appearances  presented 
by  the  structures  involved. 

I  have  endeavoured,  as  far  as  possible,  to  express 
the  current  views  of  pathologists,  especially  those  of 
the  English  school;  but  have  not  hesitated  to  make 
use  of  my  own  observations  and  of  the  abundant 
pathological  material  supplied  by  the  museum  and 
post-mortem  room  of  St.  Bartholomew's  Hospital. 
The  space  at  my  disposal  and  the  nature  of  the  work 
have  not  permitted  many  references  to  the  authors 
consulted,  and  the  few  that  are  made  relate  chiefly  to 
papers  whose  contents  are  not  yet  generally  included 
in  the  textbooks.        4  •±X04 


Viii  PREFACE. 

The  drawings  with  which  the  book  is  illustrated 
are  original,  and  have  been  made  by  Mr.  T.  Godart 
from  specimens  now  in  the  museum  of  St.  Bartho- 
lomew's Hospital,  with  the  exception  of  five  which 
are  from  specimens  in  that  of  St.  Thomas's  Hospital. 
I  believe  that  all  of  them  are  faithful  copies  of  the 
morbid  appearances  they  represent.  The  blocks  for 
printing  have  been  prepared  by  the  "  Typo-Etching 
Company." 

My  best  thanks  are  due  to  my  friends  Mr.  James 
Berry,  Mr.  D'Arcy  Power,  and  Mr.  Edgar  Willett 
for  much  valuable  advice,  and  for  assistance  in  revising 
the  proof-sheets. 

43  Queen  Anne  Street, 
Sept,  1887. 
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SURGICAL   PATHOLOGY. 


CHAPTER  I. 
STPBRTROPHT  AND   ATROPHT. 


Hypertrophy  means  increase  in  size,  and  is  a  term 
usually  limited  to  increases  which  are  evidently  ab- 
normal in  their  extent. 

The  increase  in  size  of  any  tissue  may  be  the  result 
of  an  increase  in  either  the  number  or  the  size  of  its 
constituent  elements,  the  former  variety  being  called 
numerical,  the  latter  simple;  they  are  frequently 
coincident.  In  true  hypertrophy  the  various  con- 
stituent parts  of  the  organ  or  tissue  affected  are  all 
equally  overgrown;  in  false  hypertrophy,  although 
the  organ  or  tissue  is  larger  than  natural,  its  over- 
growth is  due  to  an  increase  of  one  or  more  of  its 
constituent  elements,  to  the  exclusion  of  the  others. 
The  term  hypertrophy  is  indeed  misapplied  in  such 
instances,  for,  if  it  be  employed  to  imply  increase  in 
size,  it  is  evident  that  it  should  not  be  used  where 
there  is,  in  addition,  alteration  in  structure. 

There  are  two  chief  causes  of  hypertrophy:  first, 
increased  xuie ;  second,  increased  blood-supply. 
With  regard  to  the  former,  it  may  be  said  that  in- 
crease of  function  is  always  accompanied  by  increase 
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2  HYPEKTROPHY, 

in  gi'owth,  so  long  as  the  work  required  be  not  ex- 
cessive. True  physiological  hypertrophies,  the  result 
of  increased  use,  are  best  seen  in  the  muscles  of  a 
healthy  person  when  called  upon  for  greater  exertions 
than  are  usual,  or  in  the  uterus  during  pregnancy. 
From  a  pathological  point  of  view,  they  are  most  often 
the  result  of  disease  of  some  other  tissue  or  organ, 
whose  impaired  functions  are  supplemented  by  in- 
creased functional  activity  in  the  healthy  parts. 
Examples  of  such  secondary  or  compensatory 
hypertrophies  are  common,  and  good  instances  are 
supplied  in  the  hypertrophy  of  one  kidney  when  the 
other  is  diseased,  the  increase  in  size  of  the  fibula 
when  the  tibia  is  congenitally  absent,  and  the  thicken- 
ing of  the  muscular  walls  of  the  heart  in  cases  of 
valvular  disease,  or  of  those  of  the  bladder  in  obfltni€- 
tions  caused  by  enlarged  prostate  or  stricture  of  the 
urethra. 

The  hypertrophy  which  results  from  increased  blood- 
supply  may  occur  in  tissues  which  are  otherwise  normal, 
but  is  most  often  seen  in  connection  with  iirita- 
tive  or  inflammatory  lesions.  Hunter's  experiment 
of  transplanting,  the  spur  of  a  cock  on  to  its  comb 
affords  an  excellent  example  of  the  former,  for  the 
spur,  nourished  by  a  greatly  increased  vascular  supply, 
grew  to  many  times  its  original  size.  In  the  same 
way,  the  hair  in  the  neighbourhood  of  a  chronic  ulcer, 
or  an  inflamed  joint,  though  itself  healthy,  ofton 
grows  longer  and  becomes  more  thick  on  account  of 
the  vascularity  of  the  skin  in  the  neighbourhood  rf 
the  inflamed  area. 

More  often,  however,  the  overgrowth  which  is 
dependent  on  increased  blood-supply  is  the  result  of 
some  abnormal  condition  of  the  tissue  itself.  Thus, 
the  irritation  of  a  badly  fitting  boot,  or  the  inter- 
mittent pressure  of  a  tool  on  the  skin  of  the  palm, 
often  results  in  the  thickening  of  both  the  derma  and 
epidermis,  and  the  effects  of  intermittent  pressure  on 
a  bone  is  similarly  shown  in  the  formation  of  new 
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bone  from  the  periosteum.  Hypertrophies  such  as 
these  are  called  irritatiYe.  It  is  worth  while  to 
mention  yet  one  other  instance,  for  the  results  are 
sometimes  very  striking.  In  cases  of  chronic  inflam- 
mation kept  up  by  any  cause  in  the  neighbourhood 
of  the  epiphysis  of  a  growing  bone,  the  increased 
supply  of  blood  to  the  developing  tissue  is  followed 
by  a  corresponding  increase  in  growth,  and  thus  the 
limb  on  the  diseased  side  may  become  longer  than  its 
fellow.  In  the  tibia  such  overgrowth  is  accompanied 
by  curvature,  for,  being  fixed  to  the  fibula,  it  is  unable 
to  grow  in  length  more  rapidly  than  the  latter  bone, 
unless  at  the  same  time  it  yields  to  the  resistance 
offered  by  the  fibula. 

In  some  cases  parts  become  hypertrophied  without 
any  apparent  cause,  and  a  toe  or  a  finger  may  con- 
tinue to  grow  after  the  growth  of  its  fellows  has  ceased 
till  it  becomes  more*  than  twice  the  normal  size.  In 
other  cases  whole  limbs  become  hypertrophied,  but  we 
know  no  more  what  is  the  cause  of  this  overgrowth 
than  we  know  why  the  growth  of  any  one  part  of  the 
body  ceases  when  its  natural  development  has  been 
attained. 


Atrophy  means  diminution  in  size  without  altera- 
tion in  structure,  and,  if  the  term  be  strictly  used, 
pure  atrophies  will  be  found  to  be  of  rare  occurrence. 

Caxuiea* — ^The  most  important  causes  of  atrophy 
are,  first,  deficient  blood-aupply ;  second,  de- 
ficient xuie.  The  deficient  blood-supply  is  frequently 
itself  the  result  of  some  morbid  process,  and  is  often 
caused  by  pressure.  As  already  mentioned,  inter- 
mittent pressure,  by  causing  irritation,  induces  hyper- 
trophy; but  continuoxui  preaaure,  on  the  other 
hand,  induces  atrophy.  No  better  instance  of  this  can 
be  desired  than  the  atrophy  of  all  the  tissues  which  is 
often  caused  by  the  pressure  of  an  aneurysm,  for  not 
only  are  the  soft  structures  destroyed,  but  bones  and 
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cartilages  may  be  completely  removed.  Thus,  in  the 
case  of  an  aortic  aneurysm,  the  ribs  or  the  sternum 
may  be  either  simply  eroded  or  entirely  absorbed 
in  their  whole  thickness,  and  the  bodies  of  the 
vertebne  may  be  similarly  affected ;  this  absorption 
OP  atrophy  results  from  the  obliteration  of  the  blood- 
vessels by  the  pressure  of  the  aneurysmal  sa*.  The 
specimen  depicted  in  Fig.  i  shows  the  complete 
absorption  of  the  whole  of  the  hard  palate  caused 
by  the  constant  wearing  of  a  cork  inserted  to  plug  an 
ape^ure  which  communicated  with  the  nostrils.  The 
patient  waa  an  old  woman,  and,  as  the  hole  constantly 
grew  larger,  it  became  necessary  to  increase  the  size 
of  the  cork,  and  finally  to  add  to  its  circumference  by 
wrapping  it  with  strips  of  tape. 


. .  a  Skull,  showing  a  cork  sur- 
rounded by  Beveral  laji^rB  of  tape  plnggiog  an  aperture 
in  the  hard  palate. 

The  atrophy  which  results  from  deficient  use  or 
diminished  functional  activity  is  well  seen  in  the  con- 
dition of  a  limb  in  which  one  of  the  joints  has  long 
been  diseased.  In  such,  the  soft  tissues  as  a  whole  are 
diminished  in  bulk,  and  mtisclea,  vessels,  and  nerves 
all  share  in  the  general  atrophy.  The  bones  do  not 
escape ;  they  become  hollowed  out  from  within,  and 
reduced  to  mere  shells — eccentric  atrophy — whilst  at 
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the  same  time  their  transverse  diameter  also  lessens — 
concentric  atrophy — and  thus  both  eccentric  and  con- 
centric atrophy  go  hand  in  hand.  Similar  wasting 
may  be  seen  in  the  tissues  that  form  an  amputation 
stump,  the  bone  in  which  is  often  atrophied  to  such 
an  extent  that  it  measures  less 
than  a  third  of  its  normal  cir- 
cumference (Fig.  2).  The  di- 
minution of  the  optic  nerve 
after  removal  of  the  eyeball, 
and  of  the  renal  artery  when 
the  corresponding  kidney  has 
been  destroyed,  afford  other 
good  examples  of  the  same  pro- 
cess. 

Many  more  varieties  of  atro- 
phy might  be  mentioned,  but  not 
only  are  they  more  suitably  dis- 
cassed  in  works  on  general  pa- 
thology— they  are  also  for  the 
most  part  physiological  rather 
than  pathological.  Thus,  the 
atrophy  of  the  thymus  gland  in 
childhood  and  of  the  breasts 
after  the  cessation  of  menstrua- 
tion cannot  justly  be  considered 
«f  i^/^y^^^ay   abnormal,   and       ^^^  ^^^  ^^  .^ 

therefore  find  no  place  m  works    Humerus  from  a  Stump. 
on  pathology,    except   for  pur-    The  bono  is  both  dimi- 

nn«PS  of  noTTinflriqoTi  or  ilhi^tra-    nished  in  its  circumference 
poses  or  comparison  or  mustra,-  ^^^  hollowed  out  from 

tion.     Another  cause  of  atrophy   within,  the  compact  tissue 

which  is  commonly  mentioned  is    being  greatly  diminished 

i_    I  '1.  •  J.  •  in  thickness. 

excessive  use,  but  it  is  question- 
able whether  this  ever  induces  an  atrophy  which  can 
be  considered  pathological. 

The  other  forms  of  atrophy  which  are  accompanied 
by  fatty  changes  in  the  affected  tissues,  and  which  are 
more  common  than  the  pure  atrophies,  will  be  con- 
sidered in  the  ensuing  chapter  on  "  Degeneration." 
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CHAPTEK  II. 
D&CIENBBATXON. 

The  term  degeneration  is  used  to  imply  an  altera- 
tion in  structure  whereby  the  organ  or  tissue  affected 
is  rendered  less  able  to  perform  its  normal  functions, 
the  tissue  elements  themselves  being  replaced  by 
material  of  inferior  quality. 


The  most  common  form  of  degeneration  is  that 
named  fatty*  In  it  the  cells  and  fibres  are  replaced 
by  fatty  granules,  and  the  whole  texture  of  an  organ 
may  by  a  continuance  of  this  process  be  transformed 
into  fatty  matter.  Whatever  may  be  the  special  cause 
at  work  in  any  individual  case,  all  fatty  degenera- 
tion is  caused  by  a  deficiency  in  the  supply 
of  arterial  blood,  and  this  may  be  induced  in 
various  ways.  Thus,  an  organ  by  becoming  hyper- 
trophied  may  outgrow  its  blood-supply — a  condition 
which  is  well  exemplified  in  cases  of  heart  disease  and 
of  obstruction  to  the  outflow  of  urine.  The  heart  in 
one  case,  the  bladder  in  the  other,  become  hyper- 
trophied  to  meet  the  increased  work  thrown  upon 
them,  and  so  long  as  the  vascular  supply  increases  in 
just  proportion  all  goes  well.  But  the  day  comes 
when  the  tissue  outgrows  its  blood-supply,  and  then 
fatty  degeneration  ensues,  the  hypertrophied  oi^^ 
becoming  dilated,  and  soon  failing  to  expel  its  contents. 
It   will  thus    be   seen  that  hypertrophy  and  fatty 
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degeneration  may  co-exist  in  the  same  organ.  And 
what  is  true  of  hypertrophy  applies  also  to  new 
growths.  Many  tumours  outgrow  their  vascular 
supply,  and  consequently  degenerate  in  their  oldest 
and  most  central  parts.  Thus,  in  scirrhous  carcino- 
mata  it  is  common  to  find  fatty  degeneration  of  the 
epithelial  cells,  and  in  sarcomatous  growths  many  of 
the  cells  become  filled  with  sranules  of  oily  material. 
So  also  with  inflammatory  products.  In^aJlinflam- 
mations  there  is  a  tendency  to  fatty  change  in  the 
exuded  leucocytes,  and  the  more  chronic  the  inflam- 
mation and  the  more  unhealthy  the  patient  the  more 
noticeable  is  this  condition.  It  is  always  best  marked 
in  stnunous  or  tubercular  inflammation,  and  is  well 
exemplified  by  the  fatty  mass  of  disintegrated  cells 
which  fills  a  caseous  lymphatic  gland,  or  the  pulpy 
synovial  membrane  seen  in  strumous  joints.  Again, 
in  inflammations  of  arteries,  whose  intima,  it  must  be 
remembered,  is  nourished  by  osmosis,  the  exudation 
cells  are  peculiarly  liable  to  degenerate  and  form  the 
so-called  atheromatous  abscesses  and  ulcers  met  with 
in  chronic  arteritis.  Thus,  whether  the  increase  in 
size  in  a  tissue  be  due  to  hypertrophy,  to  new  growth, 
or  to  inflammatory  exudation,  unless  the  blood-supply 
increase  in  proportion  to  the  growth,  fatty  degenera- 
tion will  ensue. 

But  whilst,  on  the  one  hand,  fatty  degeneration  may 
be  caused  by  overgrowth  of  the  tissue  to  be  nourished, 
on  the  other  it  may  result  from  cutting  off  of  the 
normal  blood-supply.  Here,  again,  the  heart  affords 
an  excellent  example,  for,  when  its  coronary  arteries 
are  atheromatous  and  its  muscle  imperfectly  supplied 
with  blood,  fatty  degeneration  of  the  walls  of  the 
ventricles  commonly  results,  and  may  lead  to  the 
death  of  the  patient  either  by  failure  of  the  heart's 
action  or  by  rupture  of  the  ventricle  itself.  In  the 
brain  Also,  the  result  of  disease  of  the  vessels  is  fatty 
degeneration  and  so-called  "softening,"  a  condition 
which  is  commonly  met  with  in  old  people.     Con- 
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sideling  that  atrophy,  as  we  have  already  seen,  is 
due  to  the  same  cause  as  fatty  degeneration,  namely, 
deficient  arterial  supply,  we  should  rather  expect  to 
meet  the  two  processes  occurring  together ;  and  such 
indeed  is  the  case.  The  atrophy  of  the  tissues  in  old 
age  is  not  a  simple  atrophy,  but  is  almost  always 
accompanied  by  fatty  degeneration,  and  both  are  pro- 
bably to  a  great  extent  dependent  upon  the  atheroma 
of  the  vessels  which  is  common  in  old  people.  Again, 
in  the  atrophy  which  results  from  disuse  there  is 
frequently  also  fatty  change,  and  the  wasting  of  the 
glandular  tissues  in  old  age,  and  of  the  muscles  as 
well  as  of  the  bones  in  useless  limbs,  is  almost  always 
accompanied  by  degeneration. 

If  a  tissue  in  a  state  of  fatty  degeneration  be 
examined  microscopically,  its  cells  and  fibres  will  be 
seen  infiltrated  with  fatty  granules  and  nuclei,  and, 
in  cases  of  long  standing,  plates  of  cholesterine  and 
crystals  of  stearic  acid  may  be  found.  If  sections  are 
stained  in  osmic  acid,  the  fatty  particles  are  turned 
black,  whilst  if  they  are  exposed  to  the  action  of  ether 
they  are  rapidly  dissolved. 

urocozD  DsaBM-BitaTzoir. 

Mucoid  degeneration  occurring  as  a  pathological 
process,  has  its  physiological  type  in  the  formation  of 
mucus  by  the  glands  of  the  mucous  membranes.  In 
these  the  protoplasm  of  the  cells  is  constantly  under- 
going metamorphosis  into  a  semi-transparent  sub- 
stance, which  distends  the  cell  to  bursting,  and  finally 
escapes  from  within  it.  The  epithelia  of  diseased 
tissues  or  of  new  growths  may  secrete  a  like  material, 
and  in  other  cases  the  ground  substance  between  the 
cells  undergoes  similar  degenerative  change.  Thus, 
in  the  sarcomata,  chondromata,  and  myxomata  it  is 
common  to  find  portions  of  the  new  growth  quite  soft 
and  gelatinous,  and  a  microscopical  examination  shows- 
the   cell-processes   interlacing  with  each  other  in  a 
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mass  of  homogeneous,  mucoid  matter  which  repre- 
sents the  degenerate  matrix. 

Colloid  degeneration  is  closely  allied  to  mucoid, 
the  colloid  substance  being  distinguishable  only  by 
the  fact  that,  unlike  mucua,  it  is  not  coagulated  by  the 
addition  of  acetic  acid,  and  is  not  rendered  opaque  by 
the  addition  of  alcohol.  Colloid  degeneration  finds  its 
physudogical  type  in  the  formation  of  colloid  matter  by 
the  thyroid  gland,  where  it  is  produced  by  the  epithelial 
cells  in  the  same  way  as  is  mucus  in  the  mucous  glands. 
Colloid  material  is  of  rare  occurrence  as  a  pathological 
product,  but  is  met  with  in  the  cells  of  carcinomata  of 
the  stomach,  mesenteiy,  and  intestines,  as  well  as  in 
new  growths  of  the  thyroid  and  ovary,  and  more 
rarely  in  cancers  of  the  breast  (Fig.  3).     Entangled 
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in,  and  filling  the  alveoli  of  a  carcinoma,  it  gives 
the  appearance  of  a  honeycomb  filled  with  semi- 
translucent  gelatinous  matter,  and  is  not  easily  mis- 
taken for  anything  else.  The  occurrence  of  mucoid 
or  colloid  degeneration  in  new  growths  in  no  way 
affects  their  malignancy. 


Calcareous  de&feneration  is  a  process  by  which  a 
tissue  l^eeoines  Lpi^gn^tod  with  various  salts,  the 
most  common  of  which  are  phosphate  and  carbonate 
of  lime,  together  with  a  small  quantity  of  magnesium 
■compounds.  The  deposit  of  such  material  in  a  grow- 
ing bone  is  a  normal  process,  but  the  cause  of  calcareous 
degeneration  is  not  clearly  understood.  It  is,  however, 
a  well-ascertained  fact  that  impaired  nutrition,  or  even 
death,  of  a  tissue  always  precedes  its  calcification,  and 
it  is  supposed  by  some  authors  that  special  forms  of 
albumin  are  produced  which  possess  special  aflinities 
for  lime  salts.  Calcareous  degeneration  may  occur  in 
any  part  of  the  body,  but  is  especially  liable  to  affect 
the  arteries  in  aged  people,  as  well  as  the  cartilages  of 
the  ribs,  larynx,  and  trachea.  It  is  also  of  common 
occurrence  in  the  products  of  previous  pathological 
processes.  Thus,  fatty  and  cartilaginous  tumours 
frequently  calcify  in  paii^s,  as  do  also  some  sarcomata 
and  fibrous  tumours.  The  products  of  past  inflamma- 
tions are  favourite  sites  of  calcification,  and  good 
examples  are  supplied  by  caseous  lymphatic  glands  and 
the  cell  exudation  of  chronic  arteritis.  The  clots  in 
blood-vessels  also  are  liable,  after  the  lapse  of  many 
years,  to  become  calcified,  and  foi*m  in  the  veins  the 
so-called  vein  stones  or  phlebolithes. 

Microscopic  examination  of  a  tissue  in  an  early  stage 
of  calcareous  degeneration  shows  small  shining  granules 
•deposited  in  the  cells  and  matrix — where  such  can  be 
distinguished — and  occasionally  arranged  in  concentric 
layers  forming  "  chalky  concretions."     The  addition 
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of  a  drop  or  two  of  hydrochloric  acid  causes  a  rapid 
disappearance  of  the  calcareous  matter. 

XOZB,  AXiBVMZiroZBy  OR  XiABBACBOITS 


In  this  form  of  degeneration  the  tissues  are  im- 
pregnated with  an  albuminous  material  which  in  part 
takes  the  place  of  the  diseased  structure,  and  in  part 
is  added  to  it  as  an  infiltration.  The  organs  most 
commonly  affected  are  the  liver,  spleen,  kidneys,  and 
intestines.  The  solid  viscera  are,  in  advanced  cases, 
much  increased  in  size,  and  are  unduly  firm  to  the 
touch.  On  section,  they  are  paler  than  natural, 
homogeneous,  and  waxy.  When  portions  only  of  the 
organ  are  implicated,  the  amyloid  patches  appear  as 
rounded  semi-translucent  spherules,  looking  like  grains 
of  boiled  sago.  This  appearance  is  most  marked  in 
the  spleen,  and  has  given  rise  to  the  term  of  "  sago 
spleen."  If  iodine  be  poured  over  the  surface  of  a 
diseased  organ,  the  amyloid  material  is  stained  a  dark 
red-brown  or  mahogany  colour. 

Microscopical  examination  shows  that  the  amyloid 
substance  is  first  deposited  in  the  walls  of  the  small 
blood-vessels,  especially  in  their  sub-endothelial  cellular 
tissue.  This  readily  accounts  for  the  patchy  distribu- 
tion of  the  substance  in  the  affected  viscera,  the 
Malpighian  bodies  in  the  kidneys  and  spleen  being 
the  seat  of  the  earliest  deposit,  whilst  the  arteries 
which  run  at  right  angles  to  the  long  axis  of  the 
intestine,  and  the  blood-vessels  which  run  parallel 
to  the  renal  tubules,  appear  as  dark-brown  streaks 
when  the  part  is  stained  with  iodine.  The  amyloid 
substance  is  not  stained  by  logwood  or  carmine,  and 
in  sections  prepared  with  these  reagents  appears  as  a 
homogeneous  mass  hiding  the  normal  structure.  In 
sections  stained  with  methyl- violet,  however,  the  amyl- 
oid matter  takes  on  a  bright  ruby-red  tint,  whilst  the 
healthy  tissues  are  stained  a  deep  blue. 

The  effects  of  amyloid  disease  of  the  viscera  are  very 
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serious,  for,  on  account  of  the  early  implication  of  the 
blood-vessels,  the  nutrition  of  the  part  is  much  inter- 
fered with,  and,  later  on,  as  the  glandular  elements 
become  affected,  the  functions  of  the  organ  are  further 
impaired.  Advanced  amyloid  disease  is  thus  frequently 
fatal. 

By  far  the  commonest  cause  of  amyloid  disease  is 
chronic  suppuration ;  it  is,  however,  also  met 
with  in  syphilis,  both  congenital  and  acquired.  Cases 
of  strumous  caries  and  of  diseased  joints  are  very 
frequently  fatal  from  this  cause,  but  the  affection  is 
not  commonly  seen  until  the  suppuration  has  been  in 
progress  for  some  months,  nor  unless  the  discharge  of 
pus  is  considerable.  If  the  cause  of  the  suppuration 
be  removed — e,g,,  if  the  affected  limb  be  amputated — 
before  the  disease  has  progressed  too  far,  it  is  quite 
possible  for  recovery  to  result,  and  for  the  diseased 
viscera  to  gradually  resume  their  natural  size  and 
functions.  Thus,  albumen  may  disappear  from  the 
Tirine,  and  an  enlarged  liver  may  gradually  recede 
under  the  cover  of  the  ribs  after  an  amputation  per- 
formed for  long-continued  disease  of  a  joint. 

The  exact  manner  in  which  suppuration  causes  the 
deposit  of  amyloid  material  is  not  known,  but  various 
theories  have  been  propounded.  The  best  known  of 
these  is  that  of  Dr.  Dickinson,  who  has  suggested  that 
the  drain  on  the  salts  of  the  blood  caused  by  the  long- 
continued  secretion  of  pus  results  in  the  deposit  of 
de-alkalized  fibrin.  It  must,  however,  be  remembered 
that  this  explanation  does  not  hold  good  for  those 
cases  in  which  the  disease  occurs  in  the  subjects  of 
congenital  syphilis,  and  in  the  absence  of  all  sup- 
puration. 


(     13     ) 


CHAPTER  III. 

VKZCSO-OROAWZSMS    IV     TBBZR    RBXiATZOir 
TO    PATBO&OOZCA&  PBOCBSSBS. 

The  parasites  which  are  found  in  connection  with  the 
diseases  of  man  are  many  and  various^  but  it  is  with 
only  one  variety  of  them  that  we  are  at  present  con- 
cerned, namely,  the  bacteria  or  schizo-mycetes. 
These  are  vegetable  organisms  belonging  to  the  class 
of  fungi,  and  are  all  of  them  extremely  minute,  many 
being  visible  only  by  the  aid  of  the  highest  powers 
of  the  microscope.  They  consist  of  protoplasm  which 
presents  no  definite  structure,  but  is  probably  enclosed 
in  a  cell-membrane,  and  stains  readily  with  anilin 
dyes.  Chemical  analysis  shows  that  tlus  protoplasm 
contains  hydrogen,  nitrogen,  oxygen,  carbon,  phos- 
phorus, sulphur,  magnasium,  calcium,  and  potassium. 

All  the  schizo-mycetes  multiply  by  fission,  but  some 
in  addition  reproduce  themselves  by  spore-formation. 
They  have  been  subdivided  according  to  their  shape 
and  size  into  the  following  genera :— (a)  micrococci, 
{h)  bacteria,  (c)  bacilli,  (d)  vibrios,  (e)  spirilla. 

BSicrococci  are  round  or  oval  organisms  which 
grow  by  fission,  and  occur  singly  on  in  pairs,  as  well 
as  in  chains,  and  in  colonies  or  "zooglosia,  masses," 
which  consist  of  numbers  of  micrococci  held  together 
by  some  material  of  a  gummy  nature. 

Bacteria  are  oval  or  rod-shaped  organisms  with 
rounded  extremities,  whose  length  does  not  exceed 
twice  their  breadth.     They  multiply  by  fission. 

Bacilli  are  rod- shaped  organisms,  whose  length 
exceeds  twice  their  breadth,  whilst  in  many  varieties 
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the  disproportion  is  much  greater.  Bacilli  multiply 
by  fission,  but  many  of  them,  in  addition,  reproduce 
themselves  by  spore-formation. 

Vibrios  are  to  be  regarded  as  bacilli  which  are 
curved  instead  of  straight. 

Spirilla  are  organisms  of  a  spiral  or  corkscrew 
shape,  the  twist  being  round  the  longitudinal  axis. 

All  these  varieties  of  organisms  have  much  in  com- 
mon, and  all,  when  placed  under  favourable  conditions,, 
act  as  ferments,  and  produce  certain  changes  in  the 
chemical  composition  of  the  material  in  which  they 
live,  changes  which  are  probably  produced  in  one  of 
the  following  ways : — 

First,  when  living  under  conditions  favourable  for 
their  development,  the  micro-organisms  take  from  the 
material  which  surrounds  them  certain  matters  which 
they  require  for  food,  and  by  so  doing  split  up 
numerous  compound  bodies,  taking  oxygen  from  one,, 
carbon  from  another,  &c.  The  matter  which  they 
thus  take  up  undergoes  certain  chemical  changes  in 
the  organisms,  and  the  products  are  excreted  into  the 
liquid  in  which  the  latter  live ;  e.g.y  the  growth  of  the- 
yeast-plant  in  a  saccharine  solution  produces  alcohoL 

Second,  many  bacteria  produce  in  the  above- 
manner  certain  chemical  substances  which  themselves 
also  act  as  ferments  and  cause  changes  in  the  fluid 
or  tissues  in  which  they  live,  just  as  do  the  micro- 
organisms. Numerous  good  examples  of  unorganized 
ferments,  the  result  of  the  action  of  cells,  are  to  be- 
found  in  the  human  body,  and  may  be  compared 
with  similar  ferments  caused  by  the  action  of  micro- 
organismis*  Such  are  pepsin,  ptyalin,  <&c.,  bodies 
which  are  capable  of  causing  very  definite  changes- 
in  the  chemical  composition  of  the  fluids  in  which 
they  exist. 

covBZTzoirs  or  Xizra. 

The  life  of  one  of  the  schizo-mycetes,  like  the  life* 
of  any  other  vegetable  organism,  depends  on  its  sur* 
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roundings,  and  consequently  the  various  forms  of 
bacteria  depend  on  food  or  soil,  water,  temperature,, 
oxygen,  and  rest. 

Food. — As  regards  food,  each  variety  flourishes 
best  on  certain  soils,  and  some  organisms  cannot  grow 
at  all  in  matter  on  which  others  flourish.  All,  or 
almost  all,  however,  have  this  in  common,  namely,  a 
preference  for  animal  tissues  of  compound  nature,, 
being  apparently  unable  to  utilize  crude  substances, 
or  to  make  use  of  elementary  matter  as  food. 

There  can  be  no  doubt  that  these  organisms  are 
very  dependent  on  the  soil  in  which  they  grow,  and 
that  minute  differences  in  composition,  such  as  cannot 
at  present  be  detected,  are  of  great  importance  to 
them.  Thus  Koch  found  that  baciUi  which  grew,^ 
and  caused  fatal  results  in  a  house-mouse,  could  be 
injected  into  a  fleld-mouse  without  causing  it  any 
harm ;  in  the  latter  they  could  not  live.  Similarly,, 
human  individuals  show  the  greatest  differences  in 
their  susceptibihty  to  certain  diseases,  e.g.,  measles  or 
erysipelas,  and,  whereas  one  person  may  be  attacked 
three  or  four  times,  another  equally  exposed  may 
altogether  escape.  It  is  also  a  matter  of  common 
observation  that  a  depraved  condition  of  the  general 
health  predisposes  a  person  to  disease,  and  it  is  highly 
probable  that  when  a  patient  is  "  out  of  health  "  the- 
composition  of  his  tissues  is  for  the  time  being 
altered,  and  affords  a  soil  for  the  growth  of  organisms 
which  the  healthy  body  does  not  supply. 

Water  is  necessary  for  the  growth  of  all  fungi,, 
but  all  living  animal  tissues  contain  in  themselves 
a  sufficiency.  Many  forms  of  organisms  are  killed 
by  drying. 

Oiqrsen  appears  to  be  essential  for  the  life  of  the 
schizo-mycetes.  Some  of  them  can  obtain  it  from 
tissues  in  which  it  occurs  as  part  of  some  compound 
subetance ;  others  are  unable  to  extract  it  in  this  way, 
and  require  exposure  to  the  air. 

Temperature. — The  temperature  favomxtble  for 
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the  life  of  an  organism  differs  much  with  the  different 
varieties,  whilst  some  of  them  are  capable  of  surviv- 
ing great  alterations.  The  temperature  of  the  human 
body  is  favourable  for  the  growth  of  most  varieties. 

Rest. — ^Almost  all  fungi  grow  best  when  at  rest, 
and  many  of  them  can  be  prevented  from  growing 
or  multiplying  by  keeping  the  fluid  in  which  they  are 
suspended  in  a  state  of  constant  motion. 

TBB   BZSTBZBUTZOir    OV    TBB    SCBZZO- 


is  very  wide.  They  are  found  in  all  water  except  that 
which  comes  direct  from  deep  springs,  in  all  soils  as 
far  as  a  depth  of  3  feet  from  the  surface,  and  in 
the  air  in  the  neighbourhood  of  animal  or  vegetable 
life.  Air  taken  from  a  great  altitude,  and  there- 
fore pure,  contains  no  organisms ;  but  dust  seen  in  a 
strong  ray  of  light  is  formed  largely  of  these  minute 
parasites. 

It  is  evident  that  if  the  surroundings  of  man  are 
«o  impregnated  with  organisms  the  latter  must  easily 
obtain  entrance  to  the  body  by  the  respiratory  and 
alimentary  tracts.  And  such  indeed  is  the  case.  In 
•every  act  of  respiration  they  pass  in  nimibers  to  the 
lungs,  and  during  deglutition  are  carried  into  the 
stomach.  Fortunately,  however,  the  larger  number  of 
them  are  unable  to  And  a  suitable  soil  in  the  healthy 
and  living  tissues,  the  stability  of  which  is  too  great 
to  allow  of  their  disintegration  by  the  parasites,  and, 
instead  of  causing  any  harm  to  the  lungs  or  alimentary 
canal,  the  parasites,  on  the  contrary,  are  themselves 
quickly  destroyed.  Many  of  them,  however,  are  to  be 
found  in  the  stomach  and  intestines,  and  although 
they  cannot  act  on  living  structures,  nevertheless, 
when  the  patient  dies,  they  speedily  become  active, 
and  originate  the  process  known  as  "  decomposition," 
a  process  which  always  commences  in  the  abdomen 
and  the  organs  contained  in  it. 

Numerous  experiments  have  been  made  to  deter- 
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miDe  whether  these  parasites  are  to  be  found  in  the 
tissues  of  the  body,  such  as  muscle,  fat,  &c.,  and 
though  many  observers  have  failed  to  discover  them 
either  by  the  microscope  or  by  preservation  at  the 
body  temperature  in  sterilized  tubes,  yet  in  some 
instances  organisms  have  been  found  in  tissues 
apparently  healthy.  It  is  probable  that  both  bacteria 
and  micrococci  are  taken  up  from  the  lungs  by  the 
leucocytes  just  as  are  the  minute  particles  of  carbon 
which  stain  the  lymphatic  glands,  and  it  is  almost 
certain  that  by  the  leucocytes  the  parasites  are  killed. 
It  is,  however,  easy  to  understand  that  at  the  moment 
of  death  some  organisms  may  be  present  which  have 
not  yet  been  rendered  innocuous,  and  that  in  such 
cases,  when  the  tissues  are  no  longer  alive,  they  will 
at  once  commence  to  grow,  and  will  be  found  if 
searched  for  at  a  subsequent  time. 

It  may  thus  be  concluded  that  under  normal 
conditions  the  schizo-mycetes  do  not  find  the  living 
body  a  suitable  soil,  and  that  therefore  they  are 
incapable  of  growing  in  it  or  of  exciting  changes  in 
its  composition. 

It  must,  however,  be  understood  that  there  do  exist 
certain  varieties  of  organisms  which  can  and  do 
develop  occasionally  in  the  human  body,  and  cause  the 
production  of  certain  materials  which  give  rise  to 
diseased  conditions.  Such  organisms  are  distinguished 
as  **  pathogenic,"  and  will  again  occupy  our  atten- 
tion. 

P/LTHOXiOOZCAXi    ZMPORTAWCB    OF    MZCRO- 

OROAWZSMS. 

The  pathological  processes  which  are  originated  by 
the  action  of  micro-organisms  are  of  the  deepest  in- 
terest to  the  surgeon,  and  the  further  investigations  are 
pushed  the  more  important  does  the  subject  become, 
for  within  the  past  few  years  many  specific  diseases 
have  been  shown  to  be  the  result  of  the  action  of  one 
or  other  of  the  schizo-mycfttes,  and  it  is  probable  that 
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many  others  own  a  similar  cause.  One  of  the  most 
important  of  the  many  fermentative  processes  is  that 
known  as  decompositioii  or  putrefaction^  and 
may  now  be  conveniently  considered. 

Decomposition  is  the  result  of  the  presence  of 
the  bacterium  termo,  an  organism  which  is  very 
widely  distributed,  which  has  constant  access  to  the 
body  under  ordinary  circumstances,  but  which  has  no 
power  over  living  tissues,  and  rapidly  dies  when  in- 
troduced amongst  them. 

In  the  absence  of  the  bacterium  termo  dead  tissues 
do  not  decompose,  and  may  be  kept  for  any  length 
of  time  in  sterilized,  air-tight  vessels  and  in  *'  antisep- 
tic "  fluids,  which  act  by  preventing  the  growth  and 
activity  of  the  organism,  and  also  cause  its  death.  In 
the  dry  air  of  high  altitudes  also,  and  in  very  low 
temperatures,  this  bacterium  cannot  live,  and  thus 
animal  tissues  placed  in  ice  or  on  high  mountains  do 
not  putrefy. 

On  dead  tissues  and  under  favourable  conditions  of 
temperature  and  moisture  the  bacterium  termo  acts 
as  a  ferment,  and  produces,  in  the  manner  already 
described  as  common  to  all  the  schizo-mycetes,  certain 
alkaloidal  products  called  collectively  ptomains* 
These  products  are  extremely  irritating  to  the  living 
tissues,  and  excite  in  them  an  acute  inflammation, 
which  terminates  in  suppuration.  The  term  septic 
has  been  applied  to  all  such  inflammations  as  result 
from  the  presence  of  decomposing  material,  whilst  the 
constitutional  conditions  which  arise  if  the  septic 
products  of  decomposition  are  absorbed  are  well 
known  under  the  name  of  "suppurative  fever," 
"  saprsemia,"  &c.,  and  are  treated  of  at  length  in  other 
(chapters. 

It  is  thus  evident  that  the  bacterium  termo  is  a 
pathological  agent  of  great  importance,  and  it  must 
further  be  remembered  that  its  action  is  not  limited  to 
large  masses  of  dead  tissue,  but  that  it  is  equally  potent 
in  the  smallest  drop  of  fluid,  so  that  serum,  blood,  or 
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pus  may  undergo  putrefactive  changes  when  extra- 
vasated  in  the  tissues,  and  may  thus  excite  inflam- 
mation and  suppuration  amongst  them,  whilst  if  the 
products  of  the  putrefaction  are  absorbed  the  various 
constitutional  states  mentioned  above  will  supervene. 

Pathogenic  organisms  are  characterized  by 
their  power  of  multiplying  in  and  acting  upon  the 
living  tissues,  producing  morbid  chemical  products, 
which,  when  absorbed,  cause  constitutional  symptoms 
varying  with  the  organism  at  work. 

It  is  probable  that  some  at  least  of  the  pathogenic 
organisms  are  really  capable  of  acting  upon  healthy 
tissues,  but  it  is  quite  certain  that  many  of  them 
only  find  a  suitable  habitat  in  those  which  have 
been  injured,  whose  vital  powers  are  lowered  by  in- 
flammation, or  by  the  occurrence  of  decomposition  in 
their  neighbourhood.  In  other  cases  a  condition  of 
general  ill-health  appears  to  predispose  the  body  to 
attack. 

The  mode  of  action  of  the  pathogenic  bacteria 
difiers  according  to  the  variety  of  the  organism. 
Some  grow  into  and  accumulate  in  the  minute  blood- 
vessels, and,  by  mechanically  plugging  them,  cause 
necrosis  of  minute  portions  of  tissue.  Others  cause 
local  acute  inflammations  and  destroy  the  neighbour- 
ing structures,  but  the  large  majority  probably  act  by 
producing  certain  morbid  products,  which,  when 
absorbed,  act  as  poisons  to  the  various  tissues  with 
which  they  are  brought  into  contact. 


V  2 
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CHAPTER  IV. 

XNFXiAMMATXON. 

The  best  definition  of  inflammation  is  that  given  by 
Bnrdon-Sanderson,  who  describes  it  briefly  as  "the 
succession  of  changes  which  occurs  in  a  living  tissue 
when  it  is  injured,  provided  that  the  injury  is  not  of 
such  a  degree  as  at  once  to  destroy  its  structure  and 
vitality." 

It  has  been  ascertained  by  experiments  on  various 
animals  that  the  phenomena  of  inflammation  are 
practically  of  the  same  nature  wherever  inflamed 
structures  are  found.  It  is  therefore  unnecessary  to 
detail  the  various  experiments  alluded  to,  and  we 
may  pass  at  once  to  a  description  of  the  process 
itself. 

CBAWOBS    Zir    TBB    BXiOOB-VBSSBXiS    ABU 
TBB    CZBCmbATZOB. 

It  is  in  the  blood-vessels  and  their  contained  blood 
that  the  earliest  of  the  changes  which  occur  in  in- 
flammation are  to  be  found.  The  first  effect  of  any 
injury  is  a  dilatation  of  the  vessels — arteries,  veins, 
and  capillaries — a  condition  which  is  first  noticeable 
and  most  marked  in  the  arteries.  The  immediate 
result  of  this  alteration  in  the  calibre  of  the  vessels 
is  an  increased  supply  of  blood  to  the  tissues,  and  at 
first  an  increase  in  the  rapidity  of  the  blood-stream. 
To  this  increased  afflux  the  name  determinatioii  of 
blood  has  been  applied. 
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After  a  variable  time  the  rapidity  of  the  blood- 
stream diminishes,  the  retardation  sometimes  taking 
place  very  suddenly,  and  being  first  seen  in  the  veins. 
As  an  immediate  result,  the  current  in  the  capillaries 
and  then  in  the  arteries  becomes  in  turn  slower, 
and  pulsation  is  plainly  visible  in  the  smallest 
arterioles. 

If  attention  is  paid  to  the  behaviour  of  the  blood- 
cells  themselves,  it  will  be  seen  that  during  the  stage 
of  "  determination  of  blood,"  the  red  blood-cells  in 
the  veins  are  swept  along  in  the  middle  of  the  stream, 
in  what  is  named  the  "axial  current."  The  white 
cells  float  on  the  outer  side  of  the  mid-stream  near 
the  vessel- wall.  When  the  blood-current  becomes 
slowed,  the  white  cells  exhibit  a  marked  tendency  to 
adhere  to  the  walls  of  the  veins,  and  on  account  of 
this  stickiness  they  gradually  accumulate  immediately 
inside  the  vessel.  And  not  only  do  they  tend  to 
adhere  to  the  vein-wall,  but  they  also  adhere  to  one 
another,  and  thus  the  vessel  becomes  lined  by  layers 
of  leucocytes,  which  constantly  gather  fresh  com- 
panions from  the  passing  blood. 

In  this  way  the  lumen  of  the  vessel  is  narrowed, 
but  at  first  the  axial  current  sweeps  by  with 
unabated  velocity.  Gradually,  however,  this  velocity 
is  diminished,  for  the  red  blood-cells  cohere  and 
form  rouleaux,  and  thus  pass  less  readily  through 
the  smallest  vessels.  Finally,  complete  stoppage,  or 
stasis,  ensues,  and  the  smallest  veins  and  arterioles 
are  seen  to  be  tilled  with  blood  in  which  no  movement 
takes  place.  If  stasis  persists,  the  nutrition  of  the 
vessel-wall  is  cut  off,  and  it  dies,  with  the  result  that 
its  contained  blood  coagulates. 


In  any  inflamed  area  the  contents  of  the  blood- 
vessels exude  in  greater  quantities  than  in  the  natural 
state.     It  must  be  remembered  that,  in  the  ordinary 
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processes  of  nutiitiou  of  a  healthy  tissue^  the  parts 
around  the  vessels  receive  their  supplies  of  new 
material  from,  and  yield  up  their  waste  products  to, 
the  white  blood-cells  and  the  serum  which  are  con- 
stantly traversing  them  after  passing  out  of  the 
smaller  veins  and  capillaries.  But  in  an  inflamed 
area  there  is  not  only  an  increase  in  the  amount  of 
the  exudation ;  there  is  also  an  alteration  in  its  com- 
position. 

In  the  earlier  stages  of  inflammation  and  in  all 
inflammations  of  slight  intensity  there  is  merely  an 
increase  in  the  exudation  of  senun,  a  so-called  serous 
exudation,  in  consequence  of  which  the  tissues 
become  more  succulent  and  oedematous,  but  are  other- 
wise unaltered.  The  fluid,  if  drawn  off",  is  found  to 
be  almost  pure  blood-serum,  containing  very  few 
leucocytes  and  no  coagulable  material.  The  best 
example  of  a  simple  serous  exudation  is  aflbrded  by 
a  blister.  In  the  early  stage  of  all  inflammations  the 
greater  part  of  the  exuded  serum  is  removed  from 
the  inflamed  area  by  the  lymphatics,  and  experiments 
have  shown  that  the  flow  in  the  lymphatic  channels 
is  thus  gi*eatly  increased. 

As  the  inflammation  progresses  and  becomes  more 
intense,  so  the  character  of  the  exuded  fluid  becomes 
altered.  Instead  of  being  watery  or  serous,  it  is 
coagulable  and  turbid,  and  to  fluid  such  as  this  the 
name  of  plastic  exudation  is  applied.  It  diflers 
from  the  serous  exudation  in  that  it  contains  the 
fibrin-forming  elements  of  the  blood  as  well  as 
numerous  leucocytes.  If  drawn  off  it  is  found  to 
form  a  firm  white  clot,  and  in  the  tissues  also  it 
coagulates.  Fluid  such  as  this  is  often  called 
"lymph,"  and  may  be  seen  to  perfection  in  cases 
of  plastic  iritis,  forming  yellowish-white  beads  or 
drops  in  the  anterior  chamber  and  on  the  surface  of 
the  iris.  On  account  of  its  coagulability  its  flow 
through  the  lymphatics  is  impeded,  and  after  a  time 
it  clots  in  and  occludes  the  lymphatic  channels.     As 
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ail  immediate  result  the  tissues  which  these  channels 
should  drain  become  swollen  with  retained  fluid,  and, 
in  consequence  of  the  coagulation  of  the  exudation, 
they  become  "  indurated  "  and  "  brawny  "  in  a  manner 
which  is  typical  of  plastic  inflammation,  and  is  the 
common  accompaniment  of  many  deeply  seated  sup- 
purations. 

Diapedesis. — Even  in  the  earlier  stages  of  an  acute 
inflammation,  and  also  in  inflammations  of  but  slight 
intensity,  the  white  blood-corpuscles  escape  from  the 
smaller  veins.  The  more  advanced  the  inflammation, 
and  the  greater  its  intensity,  the  greater  are  the 
numbers  in  which  they  escape. 

If  a  small  vein  be  watched,  it  will  be  seen  that  soon 
after  the  slackening  of  the  blood-current,  and  the  ad- 
hesion of  the  white  blood-cells  to  the  vessel- wall,  the 
contour  of  the  vein  is  bulged  at  one  or  more  spots. 
These  localized  projections  gradually  increase,  and  form 
rounded  or  button-like  prominences  on  the  outside  of 
the  vein.  Soon  they  become  further  separated  from 
the  vessel,  and  appear  to  be  attached  to  it  by  a  stalk. 
Finally  this  stalk  gives  way,  and  it  is  now  seen  that  a 
leucocyte  has  slowly  worked  its  way  through  the  vein 
and  is  free  in  the  surrounding  tissue.  In  this  manner 
vaiying  numbers  of  white  blood-cells  escape  from  the 
vessel,  together  with  some  of  the  fluid  constituents  of 
the  blood. 

The  diapedesis  of  leucocytes  is  always  first  noticed  in 
the  veins,  and  then  in  the  capillaries  and  the  smallest 
arterioles.  In  very  acute  inflammations  the  red  blood- 
cells  as  well  as  the  white  escape  from  the  vessels,  and 
sometimes  in  such  numbers  that  the  tissue  may  appear 
to  be  infiltrated  with  blood. 

It  will  thus  be  seen  that  in  inflammation  any  or 
all  of  the  various  constituents  of  the  blood  may 
escape.  In  slight  inflammations,  and  in  the  earliest 
stages  of  the  acute  forms,  only  the  serum  exudes, 
but,  as  the  inflammatory  process  progresses,  the 
fibiln-forming   elements,   the   white   blood-cells,  and 
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finally  the  red  blood-cells  pass  into  the  surrounding 
tissues. 

cBAxross  m  tbs  nrrxjuttSB  txssuxb. 

There  is  one  change  which  is  common  to  all  inflamed 
tissues,  and  that  is  softening.  If  a  piece  of  connec- 
tive tissue  in  a  state  of  inflammation  be  examined 
under  the  microscope,  it  will  be  seen  that  the  fi^bres 
are  swollen,  and  their  outlines  are  blurred  and  indis- 
tinct. Separating  the  bundles  of  fibrous  tissue  and 
the  individual  fibres  are  numerous  leucocytes,  which 
are  here  and  there  collected  into  masses  and  render  all 
other  objects  indistinct.  It  is  probable  that  the  soften- 
ing of  the  tissues  is  due  in  part  to  absorption  by  them 
of  the  increased  fluid  exudation  in  which  they  are 
soaked,  and  also  to  the  destructive  or  digestive  action 
of  the  leucocytes,  for  in  all  acute  inflammations  the 
tissues  undergo  molecular  death.  Amidst  the  swollen 
and  blurred  structures,  numerous  capillaries  are  seen. 
Some  of  these  are  simply  old  channels  which  have 
become  dilated  and  more  distinct  than  natural ;  others 
are  of  new  formation.  All  such  newly  formed  channels 
originate  from  the  pre-existing  capillaries  of  the  part. 
Their  formation  is  described  as  follows : — One  of  the 
cells  foiming  the  boundary  wall  of  a  capillary  throws 
out  a  protoplasmic  process.  This  joins  a  similar  pro- 
cess from  another  capillary,  and  the  two  vessels  are 
thus  united  by  a  band  of  protoplasm,  which,  although 
at  first  solid,  is  subsequently  hollowed  out  and  permits 
the  transit  of  blood. 

The  origin  of  the  cells  which  are  found  in  the 
inflamed  tissues  is  a  matter  about  which  there  has 
been  much  dispute,  but  may  now  be  considered  settled. 
They  originate  entirely  from  the  leucocytes,  whose 
(liapedesis  has  already  been  described,  and  they  in- 
crease in  number  by  the  escape  of  fresh  cells  from 
the  vessels  of  the  inflamed  area,  and  also  by  fission. 

Even  in  non-vascular  tissues,  such  as  the  cornea,  it 
has  now  been  shown  that  the  cells  found  in  its  sub- 
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stance  when  it  is  inflamed  are  not  due  to  the  multiplica- 
tion of  the  corneal  corpuscles,  but  to  an  infiltration  of 
leucoc3rtes  from  the  surrounding  parts.  Thus,  if  the 
centre  of  the  corneal  surface  be  injured  so  that  the 
anterior  lamina  is  destroyed,  the  damaged  part  will 
become  opaque,  and,  on  examination  after  excision, 
the  opacity  is  seen  to  be  due  to  the  presence  of  cells 
in  the  corneal  tissue.  These  cells  have  not  been 
•exuded  from  any  vessels  in  the  inflamed  area,  for  none 
such  exist,  and  it  was  formerly  considered  that  they 
resulted  fi*om  proliferation  of  the  corneal  corpuscles 
themselves.  It  is  now  known  that  such  is  not  the 
case,  and  that  the  cells  are  derived  from  the  conjunc- 
tiva, for  if  the  injury,  instead  of  being  a  mechanical 
one,  be  caused  by  a  chemical  agent,  such  as  cliloride 
of  zinc,  in  such  a  way  that  the  anterior  corneal  lamina 
is  not  destroyed,  then,  although  the  corneal  tissue  is 
injured,  no  opacity  will  occur,  for  no  cells  can  get  into 
the  damaged  part  from  the  conjunctiva.  Further 
proof  yet  is  suppKed  by  excising  a  cornea,  and  placing 
the  dead  non-vascular  tissue  in  the  peritoneal  cavity, 
for  it  will  then  be  seen  that,  where  the  edges  have 
been  cut,  marginal  opacity  results  from  cell  infiltration. 
This,  of  course,  can  evidently  not  be  the  effect  of 
multiplication  of  the  corneal  cells,  for  they  are  dead, 
and  the  cell  proliferation  must  consequently  be  due 
to  immigration  of  leucocytes  from  the  peritoneal  sac. 


»XhAjra.Tzoisr  or  tbs  cBAxross  vtbzcb 

OCCUR  TX  TXTJilLMTiULTlOV. 

The  dilatation  of  the  vessels  and  the  increased 
afflux  of  blood  which  mark  the  earliest  stage  of  the 
inflammatoiy  process  are  due  to  the  direct  effect  of  the 
injury  upon  the  vessels  themselves.  This  dilatation  is 
not  a  reflex  change  due  to  irritation  of  afferent  nerve- 
fibres,  for  it  can  be  caused  by  injury  after  the  section 
of  all  nerves  connected  with  the  damaged  part.  It  is 
due  to  an  alteration  in  the  tone  of  the  muscular  walls, 
and  the  injury  acts  either  directly  upon  the  muscle 
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itself,   or  else   upon  the  nerve   filaments  which  it 
contains. 

The  retardation  and  ultimate  stasis  of  the 
blood-stream  are  the  consequence  of  changes  in  the 
vessel-wall  whereby  the  relations  between  the  blood 
and  the  vessel  become  altered.  As  a  result  there 
is  an  increased  resistance  to  the  passage  of  blood 
through  the  vessel,  a  tendency  to  adhesion  of  the  white 
blood-cells  to  the  vessel-wall,  and  transit  of  greater 
numbers  of  them  into  the  surrounding  parts. 

That  these  phenomena  ai'e  due  to  changes  in  the 
vessel,  and  not  to  an  alteration  of  the  blood  in  the 
inflamed  area,  is  thus  proved : — If  the  ear  of  a  rabbit 
be  deprived  of  blood  for  twenty-four  hours,  and  the 
circulation  then  restored,  it  is  found  that,  in  conse- 
quence of  the  cutting  off  of  the  blood-supply,  the 
walls  of  the  smaller  vessels  have  become  so  much 
altered  that  all  the  phenomena  of  inflammation  ensue, 
including  dilatation  of  the  arterioles  and  capillaries, 
followed  by  stasis  and  exudation.  On  the  other  hand, 
if,  when  stasis  has  commenced  in  an  inflamed  tissue, 
the  engorged  vessels  are  mechanically  emptied  of  their 
contents,  the  white  blood-cells  which  adhered  to  their 
walls  traverse  the  rest  of  the  circulation  in  a  natural 
manner,  and  the  rouleaux  of  red  blood-cells  break  up, 
whilst,  at  the  same  time,  if  fresh  blood  be  allowed  to 
enter  the  inflamed  area,  stasis  again  occurs. 

It  is  thus  evident  that  the  chief  phenomena  of 
inflammation  are  due  to  the  e£Fect  of  the  original 
injury  upon  the  vessel-wall. 

In  all  acute  inflammations,  however,  there  is 
another  and,  from  a  surgical  point  of  view,  a  most 
important  factor  in  the  retardation  of  the  circulation 
in  an  inflamed  part.  This  is  the  tension  caused  by 
the  exudation.  The  more  fluid  that  escapes  from 
the  vessels,  and  the  greater  the  rapidity  with  which  it 
exudes,  the  greater  will  be  the  pressure  on  all  tjie  more 
yielding  structures  around.  Further,  the  more  resist- 
ing the  tissues,  and  the  less  capable  they  are  of  swelling 
so  as  to  make  room  for  the  exuded  material,  the  greater 
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will  be  the  tension.  As  a  consequence,  the  flow  of 
blood  in  the  vessels  may  be  seriously  retarded,  and  in 
some  cases  the  retardation  may  be  sufficiently  exten- 
sive to  cause  the  death  of  the  surrounding  parts. 
This  is  known  as  "  sloughing  "  or  "  necrosis." 

vu^  C&IVZCA&  szoisrs  or  tktjm£Mkmjltiov 

are  swelling,  heat,  redness,  and  pain.  Their  occur- 
rence may  be  briefly  explained  by  reference  to  the 
pathological  changes  already  described. 

The  swelling  is  the  direct  result  of  the  increase  of 
fluid  in  the  part.  The  fulness  of  the  vessels  alone 
would  account  for  part  of  the  swelling,  but  most  of 
the  latter  is  due  to  the  exudation  of  serum  and  liquor 
sanguinis. 

The  heat  and  redness  are  alike  due  to  the  in- 
creased vascularity  of  the  inflamed  area,  and  to  the 
consequent  transit  of  a  larger  quantity  of  blood  than 
is  natural.  The  increase  of  heat  is  always  relative. 
The  inflamed  part  is  hotter  than  the  coiTesponding 
portion  of  the  body  on  the  opposite  side,  but  is  never 
hotter  than  the  blood  itself,  or  than  the  mouth  or  the 
rectum.  It  is  true  that  the  local  temperature  may 
be  raised  to  ioo°  or  ioi°,  or  higher,  but  when  such  is 
found  to  be  the  case,  it  will  be  found  also  that  the 
general  body-temperature  is  raised  to  a  point  at  least 
as  high. 

Pain  is  due  to  pressure  on,  and  sti'etching  of,  the 
peripheral  nerves.  It  is  always  in  direct  proportion 
to  the  tension  in  the  inflamed  structures.  Thus,  in  a 
part  which  can  easily  swell — e.g.,  in  the  loose  cellular 
tissue  of  the  scrotum  or  of  the  eyelids — there  is  but 
Uttle  pain ;  but  when  inflammatory  exudation  occurs 
beneath  tense  structures,  such  as  tendon-sheaths,  tight 
fasciae,  periosteum,  &c.,  pain  is  always  very  intense. 

TBSMZirATzoirs  OF  zvFZiAiaMa.Tzoisr. 

The  inflammatory  process  may  at  any  stage  undergo 
resolution.     The   extent  to  which  it  will  progress 
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ilepends,  as  will  presently  be  shown,  upon  the  nature  of 
the  injury,  and  the  presence  of  decomposing  material 
or  of  persistent  irritation. 

If  resolution  occur  early,  the  hypersemia  may  pass 
away  even  before  stasis  is  reached ;  if  later,  the  stasis 
may  be  broken  up,  the  vessel  may  return  to  its  natural 
condition,  and  the  blood-stream  may  again  resume  its 
natviral  flow.  If  serum  has  been  exuded  into  the 
tissues,  it  may  again  be  absorbed  by  the  lymphatics. 
If  fibrin  has  been  formed,  it  may  be  disintegrated  and 
removed  by  leucocytes. 

The  leucocytes  themselves  are  frequently  entirely 
removed  by  the  lymphatic  channels,  but  in  other 
cases  they  remain  in  the  tissue,  and  in  yet  others,  to 
be  alluded  to  immediately,  they  may  collect  in  sufficient 
quantities  to  form  pus. 

If  the  leucocytes  remain  in  the  tissue,  they  do  not 
remain  as  such.  They  either  develop  or  degenerate. 
In  the  former  case  they  become  elongated  and  spindle- 
shaped;  after  a  time  they  become  still  more  drawn 
out,  their  protoplasm  fibrillates,  and,  uniting  with 
other  cells,  fibrous  tissue  or  scar  tissue  is  formed. 
This  development  into  fibrous  tissue  only  occurs  when 
the  ceUs  receive  a  sufficient  blood  supply  for  their 
nutrition.  If  this  is  not  present,  the  cells  degenerate, 
the  fluid  in  which  they  lie  is  absorbed,  and  the  cells 
are  finally  converted  into  either  a  caseous  or  cal- 
careous mass. 

CATARRH.— Ca.TASRBa.&    IVTTbAMMJLTIOV. 

Catarrh  is  a  form  of  inflammation  affecting  epithe- 
lial surfaces,  and,  although  more  common  in  mucous 
membranes,  occurs  in  the  skin  as  "  eczema.*'  All 
catarrhal  inflammations  are  characterized  by  the 
comparatively  slight  changes  which  take  place  in  the 
epithelial  cells,  whilst  the  deeper  tissues  are  involved 
in  the  destruction  which  is  seen  in  all  inflammatory 
processes.  Catarrh  may  be  excited  by  mechanical 
injuries,  by  exposure  to  cold  or  wet  or  to  irritating 


well  as  by  ceftain  eonstitutional  conditions 
^ch  aa  gout  and  scrofula. 

la  the  early  stage  of  cataiThal  inflammation  there 
B  redness  and  hypenBmia,  and  then  n  serous  exu- 
btion  into  the  Rub-epithelial  cellular  tissue,  quickly 
followed  by  oozing  of  the  fluid  flmongst  the  epithelial 
Oelle  and  its  escupe  on  to  the  siirface. 

In  many  caees  no  further  chunge  ensues  in  the 
eonnective  tissue,  but,  la  some,  a  plastic  exudation, 
irith  formation  of  fibrin,  results,  and  the  aflected 
part  becomes  inoM  swolien  ami  indurated,  whilst  i; 
Others  the  inflammation  proceeds  to  suppuration,  ani 
pua-cells  force  their  way  between  the  epithelial  ele- 
jaents,  and  are  discharged  from,  the  skin  or  mucoua 
Membrane  affected. 

In  the  meantime,  the  epithelial  cells  themselves, 
beiag  more  tough  and  resistant  than  the  softer  eub-    i 
nnthelial  tissues,  appear  to  derive  actual  beneflt  from    ' 
|ihe  nnusual  vascidarity  of  the  deeper  structures  and    i 
ihe   consequent  increased    supply    of   nourishment. 
Hie;  multiply  with  unusual    rapidity,   and,  in   tl 
Ease  of  mucous  membranes,  secrete  much  more  muci 
liuin    in    their    natural    state  ;    their    secretion 
becessaiily  mingled  with  th&  serum   which   exudes 
Erom  the  vessels  below,  and  thus  forms  the  copious 
iratery  and  sticky  discharge  characteristic  of  mucous 
Datarrh.      In   this   discharge    are    found    a    certain 
Bumber  of  leucocytes,  and  epithelial  cells  in  varying 
tiumbers  and  of  diflerent  shapes  and  sizes.     When 
iuppui-ation  occurs,  and  the  dischai'ge  becomes  mi 
pnralent  or  purident,  many  of  the  pus-cells  may  be 
Ken  to  have  made  their  way  into  the  substance  of  the 
^thelial  cells,  and  appear  to  have  been  formed  by 
jBultiptication  of  the  cell-nuclei,  an  appearance  which 
is  ft  deceptive  one.     If  the  inSammatory  process  ci 
IJnuea,  the  epithelial  ceils  are  in  time  destroyed  and 
■n  ulcerated  surface  is  exposed.     In  such  a  case 
jbiflammBtion  ceases  to  be  catarrhal, 

FloBt-martetn  ejcnminatioa  siows  but  UtUe  iv\tera(-J 
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tion  in  cases  of  acute  catarrh,  for  the  hypersemia  anc 
swelling  quickly  subside  after  death.  In  cases  o! 
chronic  catarrh,  however,  there  is  much  pigmentation 
which  results  from  the  exudation  of  red  blood-celL 
and  disintegration  of  their  colouring  matter.  This  L 
well  shown  in  cases  of  chronic  cystitis,  or  during  life 
in  the  legs  of  those  who  suffer  from  chronic  eczema. 


(     31     ) 
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suppuaATZoir. 

Suppuration,  or  the  formation  of  pus,  is  the  final 
result  of  all  acute  inflammations  in  which  resolution 
<loes  not  occur.  The  pus  may  be  contained  in  a  cavity- 
forming  an  abscess,  it  may  be  diffused,  or  may  be 
ilischarged  from  a  free  surface,  part  of  which  has 
already  been  destroyed,  and  which  is  said  to  be  in  a 
•state  of  ulceration. 

JBTZO&OOT  OF  SUPVinULTZOir. 

It  has  already  been  said  that  any  injury  may  cause 
inflammation,  but  the  essential  characteristic  of  a 
simple  traumatic  inflammation  is  that  it  is  strictly 
localized  to  the  seat  of  injury,  and  does  not  progress 
after  the  caiise  is  removed,  A  transient  injury,  there- 
fore, however  severe,  will  not  cause  an  inflammation 
which  will  progress  to  the  formation  of  pus,  for,  before 
that  stage  has  been  reached,  resolution  will  have  taken 
place. 

There  are  two  chief  causes  for  the  progression  of 
inflammation  to  suppuration.  They  are — first,  the 
presence  of  organisms ;  second,  persistent  irri- 
tation of  the  inflamed  part.  These  conclusions 
are  based  chiefly  upon  experiments,  to  some  of  which 
brief  reference  may  be  made. 

In  order  to  show  that,  even  after  the  most  severe 
injuries,  suppuration  does  not  necessarily  ensue. 
Professors  Hueter  and  Hallbauer  destroyed  portions 
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of  the  muscle  of  a  rabbit's  tiiigli  by  eithei'  tlie  tictua) 
cautery  or  by  chloride  of  zinc.  They  found  that, 
when  antiseptic  precautiflns  werp  employed,  scarcely 
liny  vascular  disturbance  took  place,  and  the  dead 
tissue  did  not  act  Fts  an  irritant. 

Other  experiments  by  Professor  Chauveau  took 
matters  a  good  deal  fiu-ther.  This  exiierimentei" 
showed  that  the  subcutaneous  twisting  of  the  sper- 
matic cord  in  animals,  which  is  practised  in  France 
instead  of  castration,  always  results  in  the  complete 
death  of  the  testis,  and  that  under  ordinary  circum- 
stancea  the  dead  organ  does  not  act  as  an  irritant 
towards  the  tissues  in  which  it  lies.  The  operation, 
which  is  known  by  the  name  of  (nglouniage,  is  per- 
formed by  merely  seizing  and  twisting  the  testis  four 
or  five  times,  the  re.'tult  being  occlusion  of  the  sper- 
matic artery. 

But  although,  under  ordinary  circiunstances,  no 
suppuration  ensued,  Chuuveau  showed  that,  if  any 
septic  matter  was  in  the  testis  at  the  time  of 
operation,  pus  was  formed,  and  the  dead  organ  was 
cast  off.  liiia  was  demonstrated  as  follows : — Some  of 
the  fiuid  from  a  septic  abscess  containing  organisms 
was  injected  into  a  vein  before  the  operation  was 
performed.  The  organisms  being  thus  circulating 
through  the  testis  at  tlie  time  that  the  cord  was 
twisted,  some  of  them  necesBarily  remained  in  the 
organ  after  the  operation,  and  in  all  cases  where  this 
injection  was  practised  it  was  found  that  the  tissues 
became  filled  with  pus  which  contained  numerous 
organisms.  It  then  .remained  to  pi^ove  that  the 
suppuration  was  due  to  the  presence  of  the  micro- 
organisms in  the  testis,  nnd  not  to  the  general  con- 
tamination of  the  blood — a  pi-oblem  which  was  solved 
by  performing  the  operation  of  bistouniage  befor* 
injecting  the  septic  material,  by  which  means,  the 
spermatic  artery  having  been  occluded  before  the 
oraanisms  were  inti'oduced,  none  of  them  could  sub- 
■tijr  enter  it.     In  sncK  expevinwMit'i  mi  avi-p^Mfa,- 
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tion  occurred,  and  it  was  therefore  concluded  that  the 
presence  of  micro-organisms  at  the  seat  of  injury 
alone  was  sufficient  cause  for  suppuration. 

But  not  only  does  suppuration  result  from  an  injury 
when  the  septic  material  is.  directly  injected  into  the 
blood ;  it  may  also  result  from  the  ingestion  of  putrid 
liquid  by  the  stomach  and  intestinal  tract.  Professor 
ELocher  has  shown  that,  in  dogs,  wounds  of  bone  which 
are  in  a  perfectly  healthy  condition  may  be  made  to 
suppurate,  and  diffuse  osteitis  may  be  caused  by 
feeding  the  animal  on  putrid  material,  and  there 
can  be  no  reasonable  doubt  that  such  a  result  implies 
that  micro-organisms  introduced  through  the  intes- 
tinal tract  may  contaminate  a  wound,  and  that  thus 
the  general  condition  of  a  patient  may  exercise  much 
influence  on  the  healing  process. 

This  is  abundantly  illustrated  by  clinical  observa- 
tions ;  for  not  only  do  wounds  seldom  heal  well  when 
the  patient  is  suffering  from  such  diseases  as  pyaemia, 
erysipelas,  &c.,  but  in  many  patients  in  bad  health, 
injuries  such  as  slight  contusions  are  followed  by 
suppuration  even  in  cases  where  no  skin  wound 
exists. 

There  is,  however,  another  cause  for  the  progression 
of  any  inflammation  to  suppuration,  namely,  irrita-* 
tion. 

The  inflammation  set  up  by  any  transient  injury  will 
subside  in  the  absence  of  septic  infection,  but  if  the 
cause  of  the  inflammation  be  allowed  to  remain,  if  the 
injury  be,  so  to  say,  long  lasting,  if,  in  fact,  persistent 
irritation  be  present,  then  the  inflammation  will  not 
be  allowed  to  subside;  it  will  progress,  more  and 
more  exudation  will  take  place,  and  pus  will  finally 
be  formed.  This  has  been  well  demonstrated  by 
Ohauveau,  who  found  that  if,  after  practising  bis- 
toumage,  the  testis  and  surrounding  parts  were 
repeatedly  manipulated,  inflammatory  changes  re- 
sulted, and  suppuration  ensued,  though  the  pus  in 
such    cases    did  not    contain  any  micro-organisms. 
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Similarly  in  man,  even  in  aseptic  wounds,  or  in  the 
case  of  damaged  tissues  which  have  never  been  exposed 
by  any  skin  lesion,  suppuration  may  ensue  upon 
constant  movement,  want  of  rest,  or  irritation  by 
some  foreign  body,  the  pus  in  such  cases  being  sweet 
and  not  containing  organisms.  Thus  suppuration 
may  occur  in  cases  of  simple  fracture  not  kept  at  rest, 
or  after  the  injection  of  irritating  liquids,  such  as 
iodine  or  strong  carbolic  acid,  notwithstanding  the 
aseptic  nature  of  such  fluids. 

From  the  foregoing  experiments,  therefore,  it  may 
be  considered  proved— 

First,  that  the  most  severe  injiuies  do  not  of  them- 
selves cause  suppiu-ation  in  healthy  tissues. 

Second,  that  if  the  part  injured  be  exposed  in  any 
way  to  septic  influences,  suppuration  will  ensue. 

Third,  that  if  the  part  injured  be  exposed  to  irrita- 
tion, suppuration  will  ensue. 

FORMATZOlSr    OF    VVS. 

In  describing  the  changes  that  occur  in  inflamma- 
tion, it  has  already  been  noted  that  the  white  blood- 
cells  accumulate  in  the  softened  tissues,  and  that 
numerous  new  blood-vessels  run  amongst  the  newly 
formed  cells.  Both  cells  and  vessels  are  bathed  in  the 
exuded  serum,  and  matted  together  by  the  coagulated 
fibrin.  This  vascularized  tissue,  rich  in  cells,  is  often 
called  inflammatory  new  formation,  and  some- 
times interstitial  granulation  tissue.  If  the 
inflammation  progresses,  the  cells  at  the  focus,  or 
centre,  of  the  inflammation  increase,  the  tissues,  in 
which  they  lie  are  gradually  destroyed,  and,  finally,  a 
a  space  or  cavity  is  formed,  bounded  by  the  sur- 
rounding "interstitial  granulation  tissue,"  and  con- 
taining leucocytes  floating  in  a  serous  fluid.  This 
fluid  with  its  contained  cells  constitutes  pus.  The 
cavity  containing  it  is  called  an  abscess  cavity,  and 
the  walls  of  the  abscess  cavity  are  formed  by  the 
"  granulation  tissue  "  already  mentioned.    An  abscess 
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once  formed  increases  in  size  by  a  continuance  of  the 
process  by  which  it  was  originally  developed.  Around 
it  is  an  area  of  inflammation  extending  for  a  variable 
distance.  This  inflammation  spreads,  and,  as  the 
inflammatory  process  progresses  to  suppm*ation,  the 
abscess  grows  larger  by  a  gradual  liquefaction  of  the 
tissues  around  it.  In  all  cases  the  pus  tends  towards 
the  direction  of  the  least  resistance,  and  thus,  a  free 
surface  being  reached,  the  pent-up  fluid  finally  escapes. 
An  abscess  which  forms  rapidly,  and  which  is  accom- 
panied by  all  the  signs  of  inflammation,  is  called 
an  ^^ acute  abscess"  and  it  has  been  shown  by 
Professor  Ogston  that  all  such  abscesses  contain 
micrococci,  which  have,  in  cases  where  there  is  no 
wound,  presumably  reached  the  inflammatory  area 
through  the  medium  of  the  blood.  Such  organisms 
appear  to  be  harmless  when  in  contact  with  living 
and  healthy  tissues,  and  it  is  only  when  they  gain 
access  to  a  portion  of  the  body  whose  vitality  has 
been  lowered  or  destroyed  by  injury  that  they  are 
able  to  exercise  their  undoubted  power  of  exciting 
suppuration.  The  pus  of  an  acute  abscess  is  never 
re-absorbed.  It  is  practically  dead  tissue  in  a  state 
of  decomposition,  and,  acting  as  a  foreign  body  to 
the  parts  around,  prevents  the  inflammation  from 
subsiding. 


is  the  term  applied  to  an  inflammatory  process  going 
on  to  the  formation  of  pus  which  is  not  limited  by 
the  walls  of  any  definite  cavity.  In  such  a  case  the 
diffusion  may  be  the  result  of  a  very  widespread 
injury,  e.g.,  general  contusion  of  a  whole  limb ;  but  in 
many  instances  it  is  due  to  septic  organisms  of  more 
than  usual  virulence,  and  gradually  passes  into  the 
specific  inflammations  known  by  the  names  of  "  cellu- 
litis "  and  "  phlegmonous  erysipelas."  In  cases  of  dif- 
fuse suppuration  there  appears  to  be  but  little  tendency 
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to  the  coagulation  of   the  fibrin,  which  is  the  chief 
agent  in  limiting  any  collection  of  pus. 

s&ovoBzigro  avd  OAnroRsira. 

In  all  inflammations  the  vitality  of  the  tissues  k 
lowered,  and  as  suppuration  progresses  they  die.  In 
most  cases  the  death  is  molecular,  and  the  portions 
of  dead  tissue  are  so  minute  that,  even  if  cast  off  in 
the  discharges,  they  are  not  noticeable.  More  gene- 
rally, however,  the  smaU  dead  particles  are  dissolved 
in  the  exudation — most  probably  by  the  leucocytes — 
and  it  is  only  in  inflammations  of  great  intensity,  or 
where  the  inflammatory  products  are  under  great 
tension,  that  larger  portions  of  the  inflamed  struc- 
tures perish.  Such  dead  portions  are  called  "  sloughs," 
and  when  still  larger  the  part  is  said  to  be  "gan- 
grenous." The  dead  tissues  are  separated  from  the 
living  by  a  process  of  ulceration. 

CBROlSrZC  iUBSCSSS. 

A  chronic  abscess  is  one  which  is  of  slow  growth, 
in  which  the  signs  of  inflammation  are  but  little 
marked.  Such  abscesses  result  either  from  long-con- 
tinued iiritation,  or  from  an  injury  inflicted  upon 
unhealthy  structiu-es.  The  process  by  which  the  pus 
is  formed  does  not  differ  from  that  which  occurs  in 
acute  suppuration,  but,  on  account  of  the  long  con- 
tinuance of  the  inflammation,  many  of  the  exuded 
cells  remain  in  the  part  long  enough  to  undergo 
further  development,  and  thus  the  abscess-wall  is  liaUe 
to  become  greatly  thickened  by  newly  formed  fibrous 
tissue.  In  some  cases  this  thickening  is  so  con- 
siderable that  the  pus  becomes  enclosed  in  a  definite 
capsule,  to  which  the  name  of  "  pyogenic  membrane'' 
has  been  applied.  The  pus  of  a  chronic  abscess  in  a 
healthy  person  does  not  differ  from  that  of  an  acute 
abscess,  except  in  that  it  contains  no  microcoocL 
The  latter  is  a  fact  to  be  remembered,  for  so  long  as 
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h11  septic  influences  are  kept  away  from  the  abscess- 
wall  so  long  will  the  formation  of  pus  remain  slow, 
and  so  long  will  signs  of  acute  inflammation  be  absent. 
If,  however,  such  an  abscess  be  opened  without 
proper  precautions,  and  septic  matter  be  introduced, 
putrefactive  processes  will  be  set  up,  an  acute  inflam- 
mation of  the  whole  abscess-wall  will  ensue,  and  pus 
will  be  foi-med  in  greatly  increased  quantities. 

Chronic  abscesses  often  attain  great  size,  and  may- 
remain  for  many  months  or  even  years  without 
undergoing  any  material  alteration  in  size.  In  some 
cases,  and  especially  when  the  exciting  cause  has 
been  removed,  the  fluid  portions  of  the  pus  may  be 
absorbed,  and  the  pus-cells  may  dry  up  and  become 
converted  into  a  caseous  mass,  parts  of  which  may 
subsequently  become  calcified.  When  absorption  is 
in  progress,  the  contents  of  a  chronic  abscess  present 
varjring  degrees  of  inspissation. 

Occasionally,  when  the  contents  of  an  abscess  have 
been  apparently  absorbed,  there  is  a  recurrence  of 
inflammation  after  an  interval  which  may  amount  to 
years,  and  pus  is  again  formed.  To  such  abscesses 
occurnhg  in  the  site  of  past  suppuration  the  term 
^*  residual "  has  been  applied  by  Sir  James  Paget. 


Lymphatic  or  cold  abscesses  are  sometimes  sepa- 
rated from  the  chronic  variety  on  account  of  the 
greater  rapidity  with  which  the  formation  of  pus 
in  them  takes  place.  They  may  indeed  form  very 
rapidly,  and  a  case  is  recorded  by  Brodie  in  which 
he  removed  three  quarts  of  pus  from  the  thigh  of  a 
gentleman  in  whom  it  had  collected  in  the  space  of 
three  weeks.  Such  an  abscess  could  scarcely  be  called 
*^  chronic,"  yet  it  differs  from  an  acute  abscess  in  the 
complete,  or  almost  complete,  absence  of  pain,  redness, 
and  heat.  The  walls  of  such  abscesses  are  usually 
very  thin,  and  their  pus  is  often  ill-formed  and  watery. 
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It  is  probable  that  many  lymphatic  abscesses  are  of 
tubercular  origin. 

BEAXiZlSrO   OF  AX  ABSCSSS. 

As  already  mentioned,  the  pus  of  any  acute  abscess 
is  dead  and  septic  material,  and,  as  such,  acts  as  a 
foreign  body  to  the  tissues  around  it,  and  keeps  up 
the  suppuration.  When,  however,  the  contents  of 
such  an  abscess  have  been  discharged,  and  nothing 
remains  to  cause  a  continuance  of  the  inflammatory 
process,  the  abscess-cavity  is  rapidly  obliterated.  This 
oblitei-ation  occurs  as  follows : — The  granulating  sur- 
faces of  the  abscess-walls  are  brought  into  contact  by 
the  pressure  exercised  on  them  by  the  surroimding 
tissues,  which  have  until  now  been  mechanically  dis- 
tended by  the  collection  of  pus.  This  pressure  is 
naturally  greatest  in  the  deepest  parts  of  a  woimd, 
and  thus  it  is  in  its  deepest  parts  that  the  walls  of  an 
abscess  are  naturally  first  approximated.  Such  an  ap- 
proximation soon  results  in  an  actual  growing  together 
of  the  opposing  layers  of  granulations,  and  a  gradual 
obliteration  of  the  abscess-sac  from  below  upwards. 
If,  however,  the  walls  of  the  abscess  are  very  thick,  or 
the  surrounding  tissues  are  much  matted  together,  the 
collapse  of  the  abscess- sac  will  not  take  place,  and 
pus  will  continue  to  be  secreted  from  the  granulating 
surfaces.  But  it  does  not  follow  that  even  in  these 
circumstances  healing  will  not  occiu*,  for  the  abscess- 
cavity  may  be  in  great  part  filled  by  a  growth  of  fresh 
granulations  and  fibrous  tissue,  as  in  the  process  of 
healing  of  an  ulcer.  The  slowness  with  which  this 
process  occurs,  however,  is  well  illustrated  by  the  great 
length  of  time  requii-ed  to  fill  up  the  cavity  of  an 
abscess  situated  in  an  absolutely  unyielding  struc- 
ture, such  as  bone,  for  here,  the  collapse  of  the 
sac  being  impossible,  its  walls  cannot  directly  grow 
together. 

In  some  cases  an  abscess  does  not  altogether  close, 
but,  contracting  to  a  narrow  suppurating  track,  con- 
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tinues  to  discharge  pus.  Such  a  track  is  called  a 
sinus.  Sinuses  are  often  long,  narrow,  and  tortuous. 
They  are  lined  by  ill-formed  granulations,  and  secrete 
thin,  watery  pus.  Their  walls  are  commonly  thick- 
ened by  fibrous  tissue,  and  a  bunch  of  granulations 
commonly  sprouts  from  the  orifice.  Anything  which 
keeps  up  irritation  will  cause  a  sinus.  Amongst  the 
commonest  causes  are  the  presence  of  foreign  bodies, 
such  as  dead  bone,  portions  of  clothing,  &c. ;  the 
retention  of  pus  in  an  ill-drained  cavity;  constant 
movements  by  neighbouring  muscles;  and  the  pas- 
sage of  irritating  matters,  such  as  faeces  or  urine. 

vxiCS&ATZoir. 

Ulceration  is  the  term  employed  to  indicate  an 
inflammation  of  a  free  surface  which  has  progressed 
tx)  suppuration.  The  process  by  which  an  ulcer  is 
formed  does  not  differ  in  any  way  from  that  by  which 
in  abscess  is  developed.  In  each  case,  an  inflammation 
baving  been  started,  exudation,  formation  of  new 
blood-vessels,  and  softening  of  the  surrounding  tissues 
9ccur,  and  in  each  granulation  tissue  is  developed  and 
pus  is  formed.  In  the  case  of  the  abscess  this  pus 
cannot  at  once  escape,  for  it  is  surrounded  by  granu- 
lation tissue  on  all  sides ;  but  in  the  case  of  an  ulcer, 
the  inflammation  having  occurred  on  a  free  surface, 
the  pus  escapes  as  quickly  as  it  is  formed,  and  the 
granulation  tissue  is  found  only  in  the  "  base  "  of  the 
ulcer.  It  cannot  be  too  clearly  enforced  that  the  section 
of  the  base  of  an  ulcer  and  that  of  an  abscess-wall 
possess  precisely  the  same  structure.  Each  is  com- 
posed of  "  granulation  tissue,"  and  by  each  pus-cells 
are  formed.  If  an  abscess-cavity  could  be  laid  out  on 
a  free  surface,  it  would  form  an  ulcer ;  or  if  one  ulcer 
could  be  placed  over  another  so  that  the  pus  from 
each  was  shut  in,  a  cavity  lined  by  granulation  tissue 
and  structurally  identical  with  an  abscess  would  be 
formed.  Ulceration  is  commonly  said  to  mean 
"  molecular  death,"  and  this  is  true.     But  it  is  also 
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true  that  suppuration  means  precisely  the  same, 
and  that  the  gradual  destruction  of  tissue  already 
<lescribed  in  dealing  with  the  formation  of  an  abeoeas 
differs  in  no  way  from  the  "molecular  death"  of 
ulceration. 

An  ulcer,  like  an  abscess,  may  result  from  persiBtent 
irritation,  or  from  a  septic  condition  of  a  woanded 
surface.  In  the  case  of  a  traumatic  ulcer  of  the  skin, 
the  initial  injury  is  often  slight,  perhaps  an  abrasion 
destroying  the  surface  epithelium  and  exposiiig  the 
papillaiy  layer.  Such  a  wounded  surface  woald 
readily  heal  if  not  exposed  to  irritation  by  dirt  or 
mechanical  stimuli ;  but,  if  so  exposed,  the  inflam- 
mation started  by  the  injury  progresses  through  the 
stages  of  hypersemia,  stasis,  exudation,  &c.,  and  results 
in  the  formation  of  granulation  tissue  from  whidi 
pus-cells  are  thrown  off.  If  the  irritation  be  kept  up, 
or  if  septic  conditions  exist,  the  ulcer  may  spread,  and 
the  deeper  structures  will  be  gradually  involved  and 
will  perish  in  the  process  of  suppuration.  After  a 
time  the  ulcer  ceases  to  extend,  and  either  remains 
stationary  or  progresses  towards  cicatrization.  Its 
stationary  condition  is  unnatural,  and  is  usually  the 
result  of  a  continuation  of  the  irritation,  but  it  may 
be  due  to  various  local  conditions  to  which  allusion 
will  presently  be  made. 

In  describing  any  ulcer,  attention  must  be  paid  to— 

The  shape  and  extent ; 

The  floor  and  secretion ; 

The  edges ; 

The  surrounding  parts. 

Following  this  arrangement,  we  may  now  proceed 
to  describe  a  healthy,  healing  ulcer,  {,e,,  one 
from  which  all  irritating  causes  have  been  removed, 
and  which  is  in  process  of  cicatrization. 

The  shape  and  extent  vary  in  diflerent  cases. 

The  floor  is  on  the  same  level  throughout,  and  is 
formed  of  innumerable  "  granulations,"  which  give  it 
a  velvety  appearance. 
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Examined  more  closely,  each  granulation  is  found 
to  consist  of  a  small  papilla  composed  entirely  of 
white  blood-cells  loosely  held  together  by  fibrin,  and 
having  in  its  centre  a  single,  looped  blood-vessel.  All 
the  granulations  are  of  the  same  size,  and  are  bright- 
red  in  colour.  They  are  closely  packed,  and  the 
whole  base  of  the  ulcer  is  evenly  covered  by  them. 
Immediately  below  these  granulations  lie  the  tissues 
softened  by  the  inflammatory  process,  containing 
exudation-cells  and  fluid,  with  many  new  blood-vessels. 
The  more  deeply  we  pass  the  less  marked  are  the 
signs  of  inflammation,  and,  after  passing  through  the 
areas  of  stasis  and  hypersemia,  we  reach  the  healthy 
subjacent  structures.  In  the  deepest  parts  of  the 
inflammatory  area  we  find  some  newly  formed  fibrous 
tissue. 

The  secretion  of  a  healthy  ulcer  is  healthy  pus. 
This  is  a  thick,  opaque,  yellowish  fluid  of  a  creamy 
consistence,  with  a  specific  gravity  of  about  1030, 
and  an  alkaline  reaction.  If  allowed  to  stand,  it 
does  not  coagulate,  but  separates  into  two  layers, 
the  upper  being  clear  and  fluid,  the  lower  dense  and 
yellow.  The  clear  fluid  is  identical  in  chemical  com- 
position with  the  liquor  sanguinis.  The  denser  layer 
is  composed  of  "  pus  corpuscles."  Examined  micro- 
scopically, these  are  found  to  be  round  cells,  generally 
granular,  with  a  diameter  of  about  -trsjjjy  of  an  inch. 
They  are  escaped  and  dead  leucocytes,  and,  being  dead, 
have  no  amoeboid  movement. 

The  edges  of  a  healthy  ulcer  are  not  raised,  or  in- 
durated, or  sharply  cut ;  they  slope  gently  on  to  the 
base,  and  where  the  edges  and  base  join  there  is  a  thin 
bluish-white  pellicle  marking  the  line  of  the  advan- 
cing epithelium,  which  is  eventually  to  overgrow  the 
whole  ulcerated  surface. 

The  parts  immediately  aroimd  a  healthy  ulcer  are 
red  and  inflamed,  but  this  inflammation  is  very  slight, 
and  limited  to  the  immediate  vicinity  of  the  ulcer. 
The  skin  in  the  neighbourhood  is  healthy,  and  is 
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not  congested,  eczematons,  oedematons,  or  otherwise 
abnormal. 

BSAXiZira  OF  Aur  irXiCB&. 

It  has  akeady  been  said  that  so  long  as  an  ulcer  is 
irritated  so  long  it  tends  to  extend,  but,  when  all 
irritation  has  been  removed,  the  inflammatory  process 
becomes  more  limited,  and  repair  commences.  An 
ulcer  implies  loss  of  substance,  and  the  first  efforts  of 
repair  are  directed  towards  filling  up  the  gap  made 
by  the  ulcerative  process.  Until  this  gap  is  filled  up, 
i.e.,  until  the  base  of  the  ulcer  is  raised  to  a  levd 
with  its  edges  and  with  the  surrounding  parts,  the 
process  of  "  skinning  over  "  does  not  commence. 

The  gap  is  filled  by  fibrous  tissue,  which  is  formed 
from  the  exuded  leucocytes.  In  the  deeper  parts 
of  the  granulations  many  of  the  cells  which  are  exuded 
remain  in  the  tissue,  and,  together  with  their  neigh- 
bours, develop  into  fibres  in  the  manner  already 
described.  Fresh  granulations  are  now  formed,  and 
new  loops  of  blood-vessels  shoot  up  towards  the  free 
surface,  and  thus,  by  a  constant  development  of  the 
cells  in  the  deeper  parts  of  the  ulcer,  and  an  equally 
constant  growth  of  fresh  granulations,  the  base  of  the 
ulcer  is  raised  to  the  level  of  the  sxurounding  parts. 
When  this  is  accomplished,  the  epithelial  celk  at  the 
edges  grow  over  the  ulcerated  surface,  and  gradually 
cover  it  in.  At  first  the  epithelial  covering  is  very 
thin,  and  the  granulation  tissue  beneath,  shining 
through,  gives  it  a  bluish-white  appearance.  Later 
on,  when  the  epithelium  is  thicker,  and  the  subjacent 
structures  have  lost  their  vascularity,  the  "  scar "  or 
**  cicatrix  "  is  of  a  pearly-white  colour. 

It  is  the  special  characteristic  of  all  newly  formed 
fibrous  tissue  that  it  tends  to  contract,  and,  as  a  con- 
sequence, the  scar  tends  to  diminish  in  size  for  long 
after  the  skinning-over  process  is  complete.  It  is 
probable  that  this  contraction  is  merely  the  result 
of   lessened  vascularity,  for   by  the  time  that  the 
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epithelium  has  grown  over  the  ulcerated  surface,  the 
numerous  newly  formed  blood-vessels,  having  fulfilled 
their  purpose  of  bringing  up  material  to  fill  the  gap,, 
shrink  and  disappear,  ^e  young  fibrous  tissue  con- 
sequently becomes  more  dry,  and  shrinks,  and  thus 
produces  the  characteristic  contraction  of  all  scar 
tissue.  The  result  of  this  contraction  is  that  the 
neighbouring  parts  tend  to  be  drawn  in  towards  the 
scar,  and,  on  the  extent  to  which  they  can  be  drawn 
in,  even  more  than  on  the  size  of  the  original  ulcer, 
the  extent  of  the  resulting  cicatrix  will  depend. 
rhus,  in  extremely  lax  tissues,  such  as  the  scrotum 
Bind  eyelid,  large  portions  of  skin  can  be  removed 
with  scarcely  any  scar  resulting ;  but  where  the  skin 
is  tense,  as,  e.g,j  over  the  front  of  the  tibia,  the  scar 
3f  an  ulcer  is  always  relatively  large. 

When  the  whole  thickness  of  the  skin  has  been 
destroyed  it  is  not  reproduced,  and  the  epithelial 
30vering  of  the  cicatrix  is  devoid  of  papillse,  hairs,, 
sebaceous  and  sweat  glands. 


CHAPTER  VI. 

XEAXiXKO    OF   WOVHDS. 

Although  wounds  are  generally  described  as  healing 
ill  four  or  five  dillerent  ways,  yet,  in  all,  the  process 
by  which  they  are  finally  closed  ia  the  result  of  in- 
flammation. It  will  be  remembered  that  we  have 
already  defined  inflammation  (p.  ao)  as  "  the  succea- 
sion  of  fhiingea  which  oecura  in  a,  living  tissue  vshen 
U  is  injured,  ifec,"  and  thus  it  may  be  said  that  eveiy 
injury  carries  with  it  its  own  cure,  for  in  all  alike 
the  healing  process  ia  of  inflammatory  origin,  and  is 
the  direct  result  of  the  injury. 

It  is  true  that  even  within  very  recent  years  "  heal' 
ing  by  immediate  union"  has  been  described,  but  this 
is  a  process  which  may  be  said  to  have  no  patholojff, 
for  in  it  the  severed  tLssues  are  supposed  to  aimjdy      I 
join  without  the  intervention  of  any  uniting  material     | 
whatever.     Thus,  one  piece  of  muscle  would  become 
attached  to  another  piece,  one  end  of  a  cut  vessel  to     i 
another,  and  so  forth.     It  is  probable  that  this  never     ' 
really  occui-s,  and  that  in  all  cases  there  is  some  inter- 
vening plastic  material,  however  small  in  amount. 

is  healing  without  the  formation  of  pus,  and  is  heat 
seen  in  cases  of  sui'gical  operations,  where  healthy 
soft  tissues  have  been  cleanly  divided  by  a  sharp 
knife,  e.g.,  in  operations  for  hiire-lip  or  in  flap  « 
j>utiitJon 


ir  m  Hap  Aa^^_ 
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If,  in  such  a  case  all  hsemorrhage  is  arrested,  and 
the  parts  are  brought  into  complete  apposition,  the 
following  changes  may  be  noticed : — 

The  edges  of  the  wound  at  first  become  slightly 
red  and  swollen,  the  latter  condition  being  often  well 
demonstrated  by  the  "  burying  "  of  the  sutures  which 
have  been  originally  quite  loosely  tied,  but  which  sub- 
sequently become  tightened  by  the  swelling  of  the 
soft  parts.  Following  this  there  is  some  increase  of 
heat  and  pain,  and  thus  it  will  be  seen  that  all  the 
signs  of  inflammation  are  present,  though  all  in  a 
very  slight  degree,  and  strictly  limited  to  the  im- 
mediate neighbourhood  of  the  wound.  In  the  first 
few  hours  there  is  often  a  little  oozing  of  serous  or 
plastic  fluid,  but  after  the  second  day,  or  earlier,  the 
pain,  redness,  heat,  and  swelling  subside,  and  a  thin 
red  line  is  the  only  indication  of  the  previous  injury.^ 
Next,  the  redness  of  this  line  fades,  and  finally  a 
narrow  white  streak  or  "  cicatrix  "  remains. 

A  closer  investigation  of  the  process  shows  that,. 
in  the  absence  of  all  sutures,  the  cut  surfaces  are 
within  a  few  hours  held  together  by  some  glutinous 
substance,  and  that  with  care  they  may  be  separated 
without  the  necessary  causation  of  bleeding,  the  non- 
vascular uniting  medium  being  fibrin,  which  has  been 
exuded  from  the  vessels  in  the  immediate  neighbour- 
hood of  the  wound.  Twenty-four  hours  later  the 
uniting  material  has  become  vascularized,  and  any 
attempt  to  separate  the  cut  surfaces  will  excite 
hiemorrhage,  whilst,  later  still,  the  newly  formed 
blood-vessels  shrink  and  disappear,  and  the  scar 
becomes  absolutely  non-vascular. 

A  microscopical  examination  of  the  wound  affords 
an  ample  explanation  of  these  clinical  observations. 

The  immediate  result  of  the  injury  is  to  set  up 
those  changes  which  are  characteristic  of  the  inflam- 
matory process,  and,  consequently,  the  parts  in  the 
immediate  neighbourhood  of  the  wound  become  ^\i^ 
seat!,  £rst  of  hjrperwmia,  and  then  of  stasis,  ex\iAaX.\OTi 
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of  liquor  sanguinis  and  of  leucocytes,  formation  of 
new  blood-vessel  B,  and  softening  of  the  inflamed 
tissues.  In  each  flap  there  is  a  deretopment  of  tb< 
"  iuflammatoij  new  formation  "  or  "  interstitial  grann- 
lation  tissue,"  already  described,  and  between  the  flqa, 
and  into  the  uniting  fibrin,  cells  are  exuded,  llieBe 
changes  are  quickly  followed  by  the  formation  cf 
loops  of  new  blood-vessels  and  of  granulation  tissDB 
between  the  flaps,  which  are  in  fact,  as  it  wen, 
melted  into  one  another,  in  the  same  way  aa  two  pieces 
of  sealing-wax  may  be  united  if  heated  and  held  in 
apposition,  the  inflammatory  process  softening  ^ 
tissues  in  the  same  waj 
''°-  ^  as  the  flame  softens  ths 

sealing-wax  (Billroth). 

Now,  it  has  alreadjr 
been  shown  that  in 
healthy  tissues  no  in- 
flammation will  progrett 
to  suppuration  if  the  in- 
jured part  is  not  irritated 
either  hy  mechanical 
means  or  by  the  preseoue 
of  septic  material;  so 
that  in  the  wound  in 
question,  whilst  the  ini- 
tial injury  is  alone  capi* 
ble  of  exciting  a  sufficient 
amomit  of  inflmrnnfijMi 
to  promote  its  healing, 
flaps  if  no  irritant  be  snb- 
■"flbronB  Bequently  applied  reaoln-  I 
tnulatiog  tion  Will  shortly  ensue, 
Bepurate  gj^^  t^e  inflanunatoi; 
process  will  subside.  IE 
such  be  the  case,  the  exu^tion  of  cells  and  liquor 
sanguinis,  and  the  formation  of  new  vessels,  will  cuse, 
for  Huflu^ent  material  has  now  been  provided  for  the 
repair  of  the  injured  part.     N^ext,  those  cells  whid 
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e  between  the  flaps,  as  well  as  those  which  lie  in  the 
oftened  tissues  of  the  flaps  themselves,  will  develop 
nd  form  fibres,  and  finally  the  wounded  surfaces 
dll  be  united  by  a  firm  scar  of  non-vascular  fibrous 
issue. 

Healing  by  scabbing. — Healing  by  scabbing  is 
.ealing  by  first  intention.  The  scab  is  formed  by  blood- 
lot,  which  is  often  held  more  firmly  than  it  otherwise 
rould  be  by  being  matted  with  hair  and  sometimes 
rith  other  foreign  bodies.  The  scab  plays  the  part 
f  a  natural  "  dressing,"  and,  by  preventing  mechanical 
station  and  infection  by  septic  material,  promotes 
lealing  without  the  formation  of  pus.  In  some  cases 
he  scab  fails  to  prevent  suppuration,  and  when  it 
lecomes  separated  a  drop  or  two  of  pus  is  found 
leneath  it,  covering  over  an  ulcerated  surface — heal- 
ttg  by  first  intention  has  failed,  and  union  by  granu- 
ition  is  in  progress. 

BSjCLXiZira  bt  sscovb  zwTsirTzoir,  o& 
BSAXiZira  BT  aBAWXiATZoir. 

Healing  by  second  intention  is  healing  with  forma- 
ion  of  pus.  If  a  wound  about  to  heal  by  granula- 
ion  is  watched,  it  will  be  seen  that  the  same  changes 
KXJUT  in  it  at  first  as  in  the  wound  healing  by  first 
ntention,  but  that  as  time  goes  on  the  signs  of  in- 
lammation,  instead  of  decreasing,  become  more 
narked,  that  the  redness  and  swelling  extend,  and 
hat  the  discharge,  which  originally  consists  of  serum 
»r  of  lymph,  instead  of  soon  drying  up,  increases  in 
[uantity  and  changes  its  character,  for,  though  it  is 
it  first  merely  stained  with  the  blood-colouring 
natter  derived  from  disintegrating  clots,  it  afterwards 
teoomes  thicker  and  whiter,  and  finally  consists  of  pus. 

At  first  the  edges  of  the  wound  are  united  by  fibrin, 
)ut,  as  suppuration  progresses,  the  pus  gradually 
tollects  between  the  flaps,  and  after  a  time  com- 
pletely separates  theni  and  exposes  granulating 
uifaces. 


48  HEALING  BY  THIRD  INTENTION. 

Microscopically  examined,  the  same  changes  aie 
at  first  noticed  as  in  healing  by  first  intentioiu 
Instead,  however,  of  the  inflammatoiy  process  stop- 
ping short  at  the  production  of  just  a  suMcient  num- 
ber of  cells  to  unite  the  woimded  surfaces,  it  pro- 
gresses. More  and  more  cells  and  fluid  are  exuded, 
the  uniting  fibrin,  the  interstitial  granulation  tissue, 
and  the  softened  tissues  of  the  flaps  become  com- 
pletely liquefied,  and  finally  the  flaps  are  separated, 
and  their  "granulating"  surfaces  are  exposed.  It 
will  thus  be  seen  that  up  to  a  certain  point  the  pro- 
cesses of  healing  by  first  and  by  second  intention  aio 
identical.  The  cause  of  the  suppuration  in  the  second 
case  is  to  be  found  in  the  presence  of  either  a  me- 
chanical irritant  or  of  septic  matter.  Some  foreign 
body  may  be  in  the  wovind,  serimi  or  blood  may  be 
retained  under  tension,  or  a  portion  of  dead  tiissae 
may  remain  and  decompose,  and  so  the  inflammatioii 
will  progress  instead  of  undergoing  resolution. 

A  granulating  surface  being  thus  exposed,  it  in 
many  cases  proceeds  to  heal  in  exactly  the  same  way 
as  an  ulcer,  t.e.,  by  organization  of  the  cells  in  the 
deeper  parts  into  fibrous  tissue,  and  by  a  constant 
formation  of  fresh  granulations  until  the  surface  is 
reached. 

In  other  cases  healing  by  third  intention  takes  place. 

BSAXiZVa  BT  TBZ&B  IBTBBTXOB,  OB  mrZOV 

or  OBa.mr&ATZoBS. 

This  method  of  healing  is  really  far  more  common 
than  is  usually  supposed,  and  consists  in  the  approxi- 
mation and  union  of  the  opposed  granulating  smv 
faces,  all  irritating  matter  which  originally  caused 
suppiu*ation  having  been  first  removed.  Such  a  mode 
of  union  has  already  been  described  as  taking  place 
between  the  opposing  walls  of  an  abscess  after  evacua- 
tion of  its  contents,  and  constantly  occurs  in  the 
deeper  parts  of  all  granulating  flap-wounds,  though, 
on  account   of  the  fact  that  it  cannot   be  seen  in 


actual  progress,  it   has   Bcaxcely   obtaiiieil   sufficient 
prominence. 
Healing  of  lacerated  and  contnsed  wounds. 

— In  lacerated  and  contused  wounds,  not  only 
initial  injury  greater  than  in  clean  cuts,  but  small  por- 
tions of  tlie  damaged  tissues  are  usually  injured  beyond 
repair,  and  die.  These  dead  portions,  being  in  coutoct 
with  the  living  parts,  and  often  infiltrated  with  septic 
material,  act  as  foreign  bodies  to  the  tissues  amongat 
which  they  lie,  and  cause  suppuration.  On  account  of 
these  reasons  lacerated  wounds  can  never  be  expected 
to  unite  by  first  intention,  for  before  heahng  can  occut 
the  dead  parts  or  sloughs  must  be  separated.  After 
this  has  ^ken  place,  the  wound  heals  by  second  op 
third  intention  in  the  manner  already  described. 

TBK  smcTs  or  DBAxiTACii  or  vrouiiDS. 

In  all  lurge  wounds  it  i.s  customiiry  to  pi"ovide  for  1 
the  free  escape  of  any  fluid.s  thut  may  collect 
injured  parts.  This  provision  for  the  escape  of  fluid  I 
is  spoken  of  a.S  "  drainage."  J 

In  what  has  been  written  above  of  the  changes  I 
observed  during  the  union  of  wounds,  the  escape  of  J 
serous  and  plastic  fluid,  and  in  other  cases  of  puB^I 
lias  been  mentioned  as  of  usual  occurrence.  This  ■ 
fltud  is  derived  in  part  from  the  contraction  of  clots  J 
and  the  squeezing  out  of  serum,  but  in  much  greater  M 
part  from  the  exudation  which  is  the  neceesaiy  I 
accompaniment  of  all  inflammation.  In  cases  where  I 
large  raw  surfaces  are  left,  as  after  amputations,  tl 
amount  of  this  fluid  is  very  considerable,  and  ii  i 
wdt  were  allowed  it  would  collect  between  the  flaps, 
and)  by  mechanically  separating  them,  and  causing 
tension,  would  effectually  prevent  union  by  the  first 
intention — a  titjuble  which  is  obviftt«d  by  the  use  I 
iif  drainage-tubes  during  the  first  day  or  two  after  1 
operation.  But  not  only  does  retained  fluid  pi-e-  J 
vent  healing  by  mechanically  separating  the  pfiTts  ■,  ifc  ' 
ulso  provides  nil  admirable  medium  tor  t\ie  deveVo^ 
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ment  of  any  micro-organisms  that  may  gain  access 
to  it. 

It  has  been  shown  by  Wegner  that  fluid  containing 
micro-organisms  may  be  introduced  with  impunity 
into  the  peritoneal  cavity  of  an  animal  so  long  as  no 
more  fluid  is  used  than  can  be  readily  absorbed.  If, 
however,  more  fluid  is  injected  than  can  be  absorbed, 
it  causes  an  accumulation  in  the  peritoneal  cavity, 
and  peritonitis  supervenes.  The  explanation  of  this 
is  obvious.  The  unabsorbed  fluid  quickly  becomes 
charged  with  animal  matter  by  osmosis,  and  in  this 
the  micro-organisms  rapidly  develop,  and  cause  putre- 
factive changes.  When  only  a  little  fluid  is  used  it 
is  rapidly  absorbed,  and  the  micro-organisms  coming 
into  direct  contact  with  living  and  healthy  tissues  are 
immediately  destroyed. 

There  is  therefore  a  great  difference  between  ex- 
posing to  contamination  an  open  granulating  surface 
and  one  which  is  closed.  ITiousands  of  people,  for  in- 
stance, go  about  their  daily  work  with  large  tdoers  on 
their  legs,  freely  exposed  to  dirt  of  all  kindjs,  and  septie 
in  the  extreme,  yet  no  harm  comes,  for  any  organifflnB 
which  may  gain  access  to  the  ulcerated  surface  are 
either  destroyed  by  the  granulations  or  quickly  washed 
away  in  the  discharge,  and  get  no  opportunity  of  excit- 
ing putrefactive  changes.  On  the  other  hand,  if  bat  a 
few  bacteria  gain  access  to  the  retained  fluid  in  an 
amputation  wound,  they  will  rapidly  multiply  in  it^ 
will  cause  decomposition  of  the  fluid,  and  will  fofm 
material  which,  if  absorbed,  will  cause  severe  eonstitii- 
tional  symptoms. 
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Ta&VMATXC,    SUPPUKATIVE,    AND 
HECTIO    FEVERS. 

Traumatic  fever  ia  a  fever  due  tn  an  injuiy.  Sup*  I 
pniutive  fever  ia  a  fever  nccitrring  in  connection  wi^  ■ 
the  formation  of  pu.s. 


If  any  severe  injury  in  inflicted  on  a  healtliy  pei-son,  1 
the  temperature,  after  a  transient  depi'ession  dependent 
on"fihock,"  oftenriaeaabove  the  normal,  and  continues 
to  asoend  for  about  twenty-four  to  forty-eight  hours, 
usually  attaiuing  its  highest  point  on  the  evening  o' 
the  second  day.     The  increased  rapidity  of  pulse  a 
respiration,  the  dryness  of  the  skin  and  of  the  moul 
the  furred  tongue,  conEitipEtted  bowels,  and  scanty^ 
«oid  urine,  which  are  the  usual  accompanliaenta  oil 
fever,  are  all  present.     After  the   second  day  the  1 
temperature  descends,  and,  as  a  rule,  the  fever  has  I 
■«e  by  the  fouiih  or  fifth  day.     It  never  J 
}re  than  a  week.     Traumatic  fever  such  bm  J 
connection  with  any  septic  condition  of  a  ff 
It  is  the  direct  result  of  changes  >fet  up  by  M 


run  its  e 
continues  n; 
this  has  L 
wound. 


the  injury  itself,  and,  provided  that  nothing  inter- 
venes to  alter  its  course,  will  reach  its  height  and 
then  subside  in  a  perfectly  definite  manner. 

The  caiue>  of  this  form  of  fever  have  been  variouBiy 
explained.  The  first  and  oldest  theory  ia  "CasX  \t  \& 
due  to  tie  increased  tempeiiitnve  of  the  parts  v»V\<^ 
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have  become  inflamed  as  the  remilt  of  the  injurj". 
This,  howevei',  is  not  true,  for,  as  has  already  been 
mentioned,  the  inoreitsed  temperature  of  the  inflamed 
part  is  only  relative,  and  never  exceeda  that  of  th(* 
blood.  It  is  therefore  not  possible  that  the  latter 
should  become  heated  by  its  transit  through  thf* 
inflamed  area. 

The  second  theory  ia  that  the  fever  is  caused  by 
the  absorption  of  the  products  of  inflammation.  Any 
substFince  which,  when  inoculated,  causes  a  rise  ^ 
temperature  is  said  to  be  "  pyrogenous,"  and  it  has 
been  shown  that  the  ferment  which  is  present  during 
the  formation  of  flbrin  lielongs  to  this  class.  It  is 
therefore  probable  that  the  absorption  of  inflamma- 
tory pi-odunta  independently  of  any  septic  contamina- 
tion may  cause  fever. 

The  third  theory  is  that  the  fever  ia  of  nervous 
origin — that  the  irritation  of  the  peripheral  nerves  at 
the  seat  of  injury,  either  mechanically  or  by  implication 
in  the  inflammatory  process,  may  reflexly  cause  the 
production  of  a  greater  amount  of  heat  throu^out 
the  body.  No  doubt  need  be  entertained  of  the 
possibility  of  such  a  mode  of  production  of  heat,  for 
it  finds  a  parallel  in  the  normal  physiological  pro- 
cesses by  which  the  temperature  of  the  body  is  main- 
tained at  a  uniform  level,  and  it  is  certain  that,  in  some 
cases  at  least,  tmumatic  fever  is  of  neurotic  origin. 
Thus,  in  cases  of  simple  fracture  the  tempeiature 
frequently  rises  within  an  hour  or  two  of  the  receipt 
of  the  injury,  when  there  has  scarcely  been  time  for 
the  absorption  of  inflammatory  products.  And,  again, 
in  many  other  cases  a  splint,  tightly  applied,  or  inflict- 
ing pain,  is  the  cause  of  an  attack  of  fever,  which  im- 
mediately aubaides  after  the  removal  or  loosening  of 
bandages  and  Htrapping.  In  another  variety  of 
traumatic  fever,  to  which  the  name  of  "  urinary  "  or 
"  urethral "  fever  has  been  ajiplied,  the  fever  is  the 
direct  result  of  irritation  of,  or  injiny  to,  the  u 
tracts,    and  especiaWj    the  raa\e  urethra 
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Eitienta  the  passage  of  a  catheter,  which  in  no  way  , 
jures  the  mucous  membrane,  is  immediately  followed  \ 
by  a  rigor  and  faintness,  with  much  shock,  succeeded  I 
by  a  rise  of  temperature  of  several  d^rees,  which  in  1 
Jta  turn  usually  quickly  passes,  away,  the  attack  being  J 
evidently  throughout  of  a  neurotic  natai-e.  ] 

It  is  thus  clear  that  traumntic  fever  runs  its  mos6  1 
typical   course  when   a  wound    is  healing  by   first  [ 
Sntention,  that  it  is  independent  of  any  septic  changes, 
and  may  be,  and  often  is,  present  in  injuries 
Accompanied  by  any  open  wound  at  all. 

~r  a  wound  does  not  heal  by  first  intention,  and 

BIB  is  formed,  the  traumatic  fever,  instead  of  sub- 
ding,  is  liable  to  continue,  and  to  pass  gradually  into 
suppurative  fever. 


hi-s  form  of  fever,  unlike  that  which  precedes  it, 
attains  no  definite  height  and  runs  no  definite  course, 
for,  unlike  the  former,  it  is  not  dependent  iipon  a 
angle  and  transient  cause,  but  is  liable  to  last  so  long 
as  the  suppuration  persists. 

Cause. — The  same  causes  that  produce  traumatic    ' 
fever  may  also  influence  the  course   of  nuppurativ 
lover,  but  the  moat  important  and  most  active  caus 
.of   the   latter  is  undoubtedly  the  abiorptioii    of   \ 
<<  pyrogenoiu,"  or  heat-producing,  material  from 
■the  wound.     It   has   been  already  mentioned  more 
than  once  that  the  cause  of  suppuration  is  either 
mechanical  irritation  or  the  presence  of  septic  matter. 
JTow,  the  pus  which  is  formed  as  the  result  of  mere 
jmechanical  irritation  has  little  more  pyrogenous  pro- 
iperties  than  has  fibrin  ferment,  hut  the  pus  which  is 
ocmtaminated  by  septic   material  is  in   the  highest 
'd^l^ree    pyrogenous.      In    epenking    of    di'ainage    of     J 
'Wounds,  it  has  already  been  said  that  the  retained     ■ 
products   of  inflammation  fo-rm   a   most   favourablfl     M 
medium  for  the  deveJopm ent  of  micro-organiama,  a.TA. 
if  pus  K-hich  ;>  at  Bist  perfectly  healthy  is  submvXfctA 


54  HECTIC  FEVER. 

to  the  action  of  the  organisms  capable  of  promoting 
putrefaction,  it  will  soon  be  found  that  the  latter  have 
produced  in  the  previously  almost  innocuous  pus 
morbid  products  which,  if  injected,  will  cause  all  the 
symptoms  of  severe  suppiu:ative  fever.  If,  however,  a 
free  exit  is  given  to  all  the  products  of  inflammatioii, 
first,  they  will  not  be  absorbed  at  all,  and,  secondly, 
they  will  not  remain  sufficiently  long  exposed  to  the 
action  of  micro-organisms  to  become  contaminated 
before  being  discharged  from  contact  with  the  tissues 
capable  of  absorbing  them. 

It  is  thus  evident  that  suppuration  may  occur,  and 
large  quantities  of  pus  may  be  formed,  and  yet  ne 
"  suppurative  fever  "  may  be  present.  The  occuirenoe 
of  the  latter  is  due  to  the  retentioii  and  absorption 
of  altered  inflammatory  products  rather  than  to  their 
formation. 

Just  as  traumatic  fever  fades  into  suppurative  fever, 
so  the  latter  fades  into  hectic  fever. 

"BfiCTZC     FfiVfiR." 

The  special  characteristic  of  hectic  is  the  marked 
periodicity  of  the  rise  of  temperature,  which  always 
attains  its  greatest  height  towards  evening,  and  then, 
after  perspiration  more  or  less  profuse,  gradually  sinks, 
sometimes  becoming  normal,  but  often  remaining  pei^ 
sistently  a  little  higher  than  natuiul. 

This  form  of  fever  is  almost  invariably  the  result 
of  long-continued  suppuration,  but  whether  it  owns 
the  same  or  similar  causes  as  traumatic  and  suppura- 
tive fevers,  or  whether  it  has  an  altogether  different 
origin,  cannot  certainly  be  stated.  Its  pathology  is  as 
yet  obscure. 
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CHAPTER  VIII. 
SaPTZCBMZA   AND    PTaMZA^ 

SEpnc.£MiA  is  a  constitutional  condition  resulting 
from  absorption  of  septic  matter,  and  runs  its  course 
Vithout  the  development  of  secondary  metastatic 
suppurations. 

It  has  already  been  mentioned  that  the  chief  cause 
of  suppurative  fever  is  the  absorption  of  the  products 
of  decomposition  from  a  septic  wound,  and  septicaemia 
is  to  be  regarded  as  simply  a  severe  form  of  suppura- 
tive fever,  which  is  also  the  result  of  absorption  of 
septic  matter  from  an  inflammatory  area.  The  agents 
at  work  in  causing  decomposition  in  all  animal  sub- 
stances are  micro-organisms,  and  in  septicaemia  also 
the  poisonous  material  results  from  the  action  of 
these  organized  ferments.  It  has,  however,  been  shown 
by  experiments  on  animals  that  two  separate  con- 
ditions exist  which  have  previously  been  included 
under  the  one  name  of  septicaemia,  and  before  pro- 
ceeding further  it  is  necessary  to  elucidate  this  point. 

In  sdl  decomposing  animal  fluids  certain  alkaloids 
are  found,  to  which  the  general  name  of  **  ptomaines  " 
has  been  applied,  and  one  of  these,  to  which  the 
name  of  sepsin  has  been  given,  was  supposed  by  its 
discoverer  to  be  the  sole  cause  of  septicaemia.  This 
supposition  is  no  longer  entertained,  for  there  is 
every  reason  to  believe  that  the  other  alkaloids  are 
quite  as  injurious.  If  fluid  taken  from  a  decomposing 
wound,  and  therefore  containing  ptomaines,  be  first 
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of  all  carefully  filtered  and  thereby  purified  from  the 
numerous  micro-organisms  which  it  contains,  and 
then  injected  into  an  animal,  it  is  evident  that  the 
latter  is  inoculated,  not  with  the  organisms  them- 
selves, but  with  the  products  of  their  action  <& 
animal  matter.  To  the  poisoned  condition  whidi 
results  the  name  of  saprsemia,  or  septic  intoxic^ 
tioiiy  is  applied. 

The  chief  symptoms  of  this  are  slight  muscdtf. 
twitchings  and  loss  of  power,  with  great  restlessnaa^ 
vomiting,  and  diarrhoea.  The  temperature  riseSy  tbe 
breathing  becomes  difficult,  and  finally  death  enaM 
from  cardiac  weakness.  Such  is  the  course  of  evcoote 
if  a  sufficiently  large  dose  ha*  been  given,  and,  wli« 
an  excessive  quantity  has  been  injected,  the  animl 
may  die  in  an  hour  or  two.  When  the  doae  is  irat 
small,  recovery  follows  after  a  slight  febrile  attack. 
The  course  of  events  is  entirely  analogous  to  what  is 
seen  when  any  other  active  unorganized  poison,  sudi 
as  strychnia,  aconitia,  <k;.,  is  administered.  If  fte 
dose  is  large  enough,  the  patient  dies;  if  not,  tiie 
poison  is  excreted,  and  he  recovers.  In  the  case  of 
sapraemia,  then,  the  process  is  not  infective ;  the  pdsoft 
is  as  incapable  as  is  strychnia  of  multiplying  in  tin 
body,  and  consequently,  if  a  drop  or  two  of  the  Uood 
of  the  animal  experimented  on  be  injected  into  another 
animal,  no  effects  are  produced,  for  the  quantily  of 
the  poison  used  is  but  infinitesimal. 

Septic  infection,  or  true  septicaemia,  di£fen 
from  saprsemia  in  the  essential  particular  that  it  is  a 
true  infective  process.  It  is  experimentally  produced 
by  injecting  putrid  fluid,  together  with  the  various 
micro-organisms  contained  therein.  The  bacteriom 
termo,  the  most  active  of  the  common  micro-organisms 
in  producing  decomposition,  does  not  appear  to  be  the 
cause  of  septic  infection,  for  it  is  incapable  of  acting 
on  living  tissues,  and  in  their  presence  is  soon  itsdf 
destroyed.  It  is  therefore  probable  that  some  olJier 
and   more  active  organism,  capable  of  living  and 
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multiplying  in  the  blood — a  pathogenic  organism — is 
the  cause  of  septicaemia,  and  Koch  has  indeed  shown 
that,  in  the  case  of  mice,  such  an  agent  exists, 
namely,  a  very  slender  bacillus,  which,  if  introduced 
into  a  mouse  in  the  smallest  quantities,  multiplies  with 
extreme  rapidity,  and  quickly  causes  the  death  of  the 
animal.  If  the  point  of  a  knife  be  dipped  into  the 
blood  of  a  mouse  which  has  died  from  this  cause,  and 
a  slight  scratch  be  inflicted  on  another  mouse,  the 
latter  also  dies  with  similar  symptoms.  The  poison, 
tiien,  is  infective,  and  the  symptoms  do  not  depend, 
an  in  the  case  of  saprsemia,  on  the  amount  of  the  dose, 
for,  Iwwever  minute  the  latter,  the  bacilli  are  capable 
of  indefinite  multiplication,  and  will  thus  in  time 
produce  a  sufficient  amount  of  poison  to  cause  death. 
The  chief  symptoms  are  extreme  feebleness  and 
languor,  with  gradual  slowing  of  respiration.  The 
animal  dies  quietly,  without  any  dyspnoea  or 
stmggUng. 

Saprsmia,  as  it  occurs  in  man,  generally  results 
from  absorption  of  considerable  quantities  of  decom- 
posing matter  in  cases  where  pus  and  the  other 
products  of  inflammation  have  been  retained  under 
tension.  Thus,  it  may  be  caused  by  decomposition  and 
retention  in  the  uterus  of  the  fluid  discharge  which 
follows  parturition,  or  by  the  retention  of  pus  between 
the  flaps  of  a  septic  stump. 

Septicaemia,  on  the  other  hand,  may  be  produced  in 
man,  as  in  mice,  by  a  slight  prick  with  any  weapon 
which  lu^  been  dipped  in  septic  material,  and  is 
particularly  prone  to  follow  such  injuries  as  dissection 
and  post-mortem  wounds,  or  the  injuries  sustained  by 
butchers  and  others  who  have  to  deal  with  dead 
animals.  The  amount  of  poison  introduced  may  be 
infinitesimal,  but  it  can  increase  in  the  body  to  an 
Edmost  indefinite  extent. 

It  is  evident  that,  in  the  case  of  saprcemia,  if  the 
dose  has  not  been  large  enough  to  kill,  the  patient 
may  readily  recover  if  the  cause  of  the  poisoning  is 
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removed,  e.g.,  if  the  retained  pus  is  evacuated, 
the  other  hand,  in  true  septiciemia,  even  if  the  cause 
ba  removed,  the  patient  is  likely  to  die,  as  the  miciw- 
organisms,  once  introduced,  continue  to  multiply. 

The  lymptomK  of  neptic  intoxication  in  man 
cannot  practically  be  aeparated  from  those  of  septic 
infection,  and  it  is  probable  that,  in  many  cases,  the 
two  diseases  co-exist.  They  would  never  have  been 
differentiated  except  by  experiments.  The  symptoms, 
and  the  course  they  run,  can  scarcely  be  considei'ed  at 
length  in  the  present  work,  but  it  may  be  briefly  stated 
that,  after  an  initial  rigor  of  lung  continuance  and 
unusual  severity,  there  follows  extreme  depression  of 
all  the  vital  f UDctionfi,  aud  most  noticeably  of  those  of 
the  central  nervous  system.  All  the  secretions  are- 
dried  up,  and  urine  may  he  completely  suppressed. 
The  secretion  of  pus  ahares  in  the  general  disturbance, 
and  any  wound  that  there  may  be  becomes  dry,  and  is 
sometimes  covered  with  a  yellowish  rind. 

The  circulation  is  greatly  interfered  with,  especially 
in  the  smaller  capillaries,  and  in  many  parts  of  the 
body  congestions  and  actual  stasis  result.  The  blood 
may  also  escape  from  the  vessels,  and  may  form  small 
ecchymoaes  or  petechite.  These  may  be  seen,  in  the 
skin,  but  are  much  more  common  on  mucous  and 
serous  surfaces.  If  a  drop  of  blood  be  drawn  off 
during  life,  microscopical  esamination  shows  that 
some  of  the  red  blood-cells  are  already  undergoing  dis- 
integration, and  that  all  of  them  exhibit  a  great 
tendency  to  cohere  and  form  solid  masses.  The 
breaking  up  of  the  red  blood-cells  indicates  that  the 
poisonous  material  actually  possesses  the  power  of 
destroying  the  essential  elements  of  the  blood,  whilst 
the  cohesion  of  the  cells  also  explains,  in  part  at  least, 
the  tendency  to  stasis  aud  congestion. 

On  post-mortem  examinatioit,  decomposition 
is  found  to  be  far  advanced,  and  rigor  mortis  frequently 
hut  htt]e  marked.  Incisiona  into  the  muscles  of 
the  chest  and  limbs  sliow  that  *A\e  \a,\.to\  ave  aV^iyiftA 
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by  the  blood-coloiiring  matter  which  has  escaped 
from  the  disintegrated  cells.  On  opening  the  chesty 
petechise  may  be  discovered  on  the  pleurae  and  peri- 
cardiiun.  The  heart-substance  is  stained  as  are  the- 
i^oluntary  muscles,  and,  like  them,  it  is  extremely  soft 
and  tears  easily.  The  blood  in  the  heart-cavities 
and  throughout  the  body  is  of  a  dark  tarry  colour^ 
and  is  either  fluid  or  only  imperfectly  coagulated. 
The  lungs  are  very  congested  and  lacerable.  The 
peritoneum  may  present  petechial  spots,  and  the 
Uver,  spleen,  and  other  viscera  are  all  darkly  congestedl 
and  very  friable. 


Pyaemia  is  a  constitutional  disease  due  to  absorp- 
tion of  a  septic  poison  from  injured  tissues,  and  is 
characterized  by  the  development  of  numerous  secon- 
dary metastatic  inflammations. 

In  pyaemia,  as  in  septicaemia,  it  is  probable  that  a 
definite  form  of  organism  produces  the  poisonous  or 
septic  matter,  the  absorption  of  which  into  the  system 
gives  rise  to  the  general  or  constitutional  symptoms 
of  the  disease.  In  both  pyaemia  and  septicaemia 
alike  the  wound  which  is  the  seat  of  inoculation 
is  generally  of  recent  origin,  and  wounds  which  are 
granulating  are  rarely  infected. 

The  earliest  symptom  of  pyaemia  is  a  rigor,  but, 
whereas  in  septicaemia  the  rigor  is  never  repeated, 
pyaemia  is  characterized  by  frequent  rigors.  The 
length  of  time  that  pyaemia  takes  to  run  its  course 
varies  greatly  in  different  cases.  In  some,  the 
patient  dies  in  three  or  four  days;  in  others,  not 
for  weeks  or  for  months.  Even  the  most  rapidly 
fatal  cases  survive  longer  than  do  those  of  septicaemia. 
The  most  frequent  complications  are  broncho-pneu- 
monia and  pleurisy,  pericarditis  and  endocarditis,, 
abscesses  scattered  throughout  the  body,  painful 
swellings  and  suppurations  of  joints,  peritonitis,  and 
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liboiirhood  of  the      \ 


thrombosis  of  the  veins  in  the  neighbourhood  c 
seat  of  inoculation. 

Od  post-mortem  examination,  the  muscles  may 
he  f  oanJ  more  or  less  stnined  ns  in  coses  of  septicajmia. 
The  lesions  most  commonly  found  comprise  the  fol- 
lowing:—Od  opening  the  thorax,  the  pleurm  contain 
oonsidenible  quantities  of  dark,  dirty- brown,  foul, 
blood-stained  fluid,  often  mixed  with  quantities  of 
puB  and  shreda  of  fibrin.  Similar  fluid  distends  the 
pericardium,  and  the  surface  of  the  latter  membrane 
is  rough  and  shaggy  with  recent  lymph. 

On  removing  and  washing  the  lungs,  small  raised 
patches,  varying  in  size  from  a  pea  to  a  walnut — 
and  seldom  larger — may  be  seen  close  beneath  the 
pleural  surface  The  smallest  of  these  are  dark  in 
colour,  the  larjjest  opafjue  white.  If  the  former 
are  incised,  they  are  found  to  consist  of  very  darkly 
congested  patches  of  lung  tissue,  into  which  a  small 
amount  of  blood  has  been  estravosated.  If  one  a 
little  bigger  is  chosen  for  incision,  it  will  be  seen  that 
m  the  centre  of  the  darkly  congested  area  there  is 
a  drop  or  two  of  pus,  w^hilst  all  the  swellings  larger 
than  a  hazel  nut  are  nothing  more  than  abscesses. 
On  miking  section'5  cf  the  lung,  patches  of  bronciio- 
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tsually  found  deep  in  the  lung  itself ;  they  are  eon- 
ined  to  the  pleural  surface. 

A  'microscopical  examination  shows  yet  more,  for 
he  vessels  in  the  thrombosed  area  are  found  to  contain 
umerous  micrococci,  which  in  some  of  the  smaller 
ipillaries  are  in  such  numbers  that  they  alone  are 
ifficient  to  arrest  the  passage  of  blood  (see  Fig.  5). 

On  opening  the  heart,  endocardial  inflammation  or 
nail  abscesses  in  the  heart-muscle  may  be  found.  The 
sritoneum  may  contain  fluid  similar  to  that  met  with 
L  the  pleurse  and  pericardium,  but  its  occurrence  is 
ot  nearly  so  frequent  as  in  the  latter  situations.  The 
3leen  is  large,  soft,  and  friable ;  the  liver  is  in  a 
milar  state.  Either  viscus,  as  well  as  the  Sidneys, 
Lay  contain  abscesses.  If  one  of  the  joints  which 
as  been  swollen  and  painful  is  laid  open,  it  is  found 
>  be  distended  with  thin  oily  pus.  Frequently  the 
irtilages  and  synovial  membrane  look  quite  healthy 
nd  shiny ;  in  other  and  rarer  cases  they  are  ulcerated^ 
nd  the  bone  is  exposed.  Abscesses  may  be  found  in 
ifferent  parts  of  the  body,  being  specially  common  in 
he  parotid  regions.  Wherever  pus  occurs  it  contains 
oicrooocci. 

An  examination  of  the  wound  will  generally  reveal 
;he  presence  of  retained  pus,  which  iil  often  foul.  The 
^eins  in  the  neighboui'hood  are  sometimes  flUed  with 
clot,  and  thrombosis  may  extend  for  a  considerable 
distance.  The  clot  is  always  ill-formed,  friable,  and 
disintegrat^ing.  Frequently,  in  parts  which  are  the 
most  broken  down,  either  semi-purulent  fluid  or  true 
pus  may  be  found.  The  vein-wall  may  be  roughened 
or  ulcerated. 

V&AlTATIOir   or  THB  SBCOITDART 


Such  are,  briefly,  the  post-mortem  appearances  of  a 
case  of  py«mia.  Some  of  them — e.g. ,  the  inflammation 
of  the  serous  and  synovial  surfaces — may  be  explained 
by  the  poisoned  condition  of  the  blood,  but  it  is 
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evident  that  the  abscesses  in  the  different  viscen 
require  further  explanation.  The  first  thing  to 
notice  about  them  is  their  locality.  They  are  far 
more  frequently  met  with  in  the  lungs  thaii  in  other 
viscera,  and,  wherever  they  occur,  are  situated  at  the 
periphery  of  organs  and  in  the  neighbourhood  of  the 
smallest  capillaries.  This  at  once  suggests  an  embdie 
origin,  and  the  source  of  embolism  is  readily  found 
in  the  thrombosed  veins.  If  an  embolus  derived  from 
one  of  the  valves  of  the  heart,  or  from  a  healthy  dot^ 
and  consisting  simply  of  a  piece  of  fibrin,  be  lodged 
in  the  terminal  branches  of  any  visceral  artery,  it 
will  cause  a  complete  stoppage  of  the  blood-fitream, 
with  secondary  congestion,  but  in  no  case  will 
.suppuration  ensue.  The  abscesses  of  pysemia  cannot, 
ihen,  be  accounted  for  by  the  lodgment  of  simple 
•emboli.  No ;  the  condition  of  the  dot  in  the  vems 
furnishes  the  necessary  clue.  The  wound  has  been 
the  seat  of  certain  septic  changes  due  to  the  presence 
•of  micro-organisms,  and  septic  matter  has  been  formed 
in  it.  Similar  changes  have  occurred  in  the  veins 
^nd  their  contents.  The  clot  is  not  a  simple  throm- 
bus ;  it  is  a  poisoned  one,  and  contains  micrococci, 
vand  because  it  is  so  poisoned  therefore  it  disintegrates. 
The  abscesses  ndw  are  easily  explained.  The  dot  in 
the  vein  breaks  up,  and  minute  portions  of  it,  being 
washed  away,  are  carried  by  the  venous  blood  to  the 
right  side  of  the  heart,  and  are  thence  propelled  into 
the  pulmonary  circulation.  In  the  smallest  capillarieB 
4)hese  emboli  lodge,  and  in  the  vessels  and  the  neigh- 
bouring lung-tissue  the  micrococci  excite  exactly  the 
same  septic  changes  as  were  occurring  in  the  wound 
from  which  they  have  been  directly  derived.  The 
emboli  are  not  simple ;  they  are  infective. 

The  abscesses  in  the  other  viscera  are  similarly  ac- 
counted for.  Either  some  of  the  particles  of  clot  from 
the  original  seat  of  thrombosis  are  not  detained  in 
the  lung-capillaries,  and,  reaching  the  left  side  of  the 
heart,  enter  the  systemic  circulation,  or,  as  is  much 
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more  probable,  fresh  emboli  are  derived  from  dis- 
integrating clots  formed  in  the  pulmonary  veins 
.  around  the  scattered  abscesses.  The  embolic  nature 
'  of  the  abscesses  in  question  is  further  exemplified  by 
i  noting  that,  in  cases  of  pyaemia  following  injuries  or 
}  operations  about  the  rectum,  the  abscesses  are  most 
frequent  in  the  liver,  and  not  in  the  lungs — a  fact 
(  which  is  readily  explained  when  it  is  remembered  that 
f  much  of  the  rectal  blood  enters  the  portal  and  not  the 
[  systemic  system  of  veins. 

It  will  thus  be  seen  that,  in  pyaemia,  there  is  not 
only  septic  fluid  absorbed  from  the  woimd,  but  solid 
particles  of  poisoned  clot  are  scattered  by  means  of 
the  circulation,  and  it  is  these  solid  particles  which 
give  rise  to  the  metastatic  suppurations  which  are 
typical  of  the  pysemic  state. 

It  has  seemed  better  to  deal  with  septicaemia  and 
-pyaemia  as  though  they  were  always  separate  and 
distinct  diseases,  but  it  would  be  erroneous  to  suppose 
that  such  is  the  case.  No  doubt  typical  instances  of 
the  one  differ  both  clinically  and  anatomically  from 
those  of  the  other,  but  frequently  no  hard-and-fast 
line  can  be  drawn.  Thus,  in  typical  septicaemia  there 
is  but  one  rigor,  and  death  ensues  very  rapidly;  but 
in  other  cases  there  are  several  rigors,  and  the  patient 
may  live  a  week  or  ten  days,  yet  a  post-mortem 
examination  shows  the  lesions  of  septicaemia  alone, 
and  none  of  the  multiple  abscesses  of  pyaemia.  Again, 
a  case  which,  at  first,  at  any  rate,  looks  like  one  of 
septicaemia  may,  after  death,  exhibit  numerous  dis- 
seminated suppurations.  It  is  on  account  of  such 
cases  as  these  that  many  authors  express  the  belief 
that  the  diseases  are  really  one  and  the  same,  and 
that  the  disintegration  of  septic  thrombi  is  to  be 
considered  as  a  chance  occurrence  in  the  course  of  a 
case  which  would  otherwise  be  one  of  simple  sep- 
ticaemia. 

Other  writers  believe  that,  in  mixed  cases,  there 
are  two  separate  poisons  formed  in  the  wound,  and 
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that  each  produces  its  own  effects.  The  question  is 
one  of  much  difficulty,  and  is  not  yet  finally  settled, 
but  it  does  not  seem  advisable  to  piu*sue  inquiry 
further  in  the  present  work. 

The  conditions  of  wounds  and  of  patients  which  pre- 
dispose to  the  development  of  the  diseases  in  question 
are  identical.  Overcrowding,  insufficiency  of  fresh 
air  and  good  food,  the  presence  of  large  numbers  of 
suppurating  wounds  in  the  same  room  or  building,  are 
the  most  important.  Wounds  of  veins  or  of  bones 
are  more  frequently  followed  by  both  pyaemia  and 
septicaemia  than  injuries  of  other  parts  of  the  body, 
whilst  the  retention  of  decomposing  pus  and  other 
inflammatory  products  is  always  a  fertile  source  of 
such  affections. 


CHAPTER    IX. 

BB-7SIVX1I.A 

Bbtsifelas  is  essentially  a  spreuHhig  inflammation. 
It  most  UBually  attacks  the  ekin,  but  may  also  occur 
on  mucous,  serous,  and  synovial  surfaces.  It  is 
probable  that  it  ^ways  commences  in  a  wound,  for 
cases  of  so-called  idiopathic  eryeipelns  affect  almost 
invariably  some  exposed  part  of  the  body,  such  as 
the  face,  where  small  abiiisionis  are  common.  The 
dieease  is  the  result  of  a  local  infection,  but,  although 
the  chief  apparent  effect  of  the  inoculation  is  also 
local,  there  is  always  at  the  same  time  a  more  o: 
severe  constitutional  disturbance.  It  will  be 
venient  to  desciibe  erytripelaB  as  occurring  on  cuta- 
neouH  surfaces,  for  here  it  is  at  once  most  frequen^j 
met  wit)),  and  is  seen  in  its  most  typical  forms. 

Three  vniieties  of  the  diseiise  are  described  :- 

Cutaneous  erysipelas. 

Cellulo- cutaneous  oi-  phlegmonous  erysi- 
pelas. 

CeUulitiB. 

In  each  of  these  the  first  sj-mptom  is  a  rigor,  with 
rise  of  temperature,  followed  by  sweating.  Any 
existing  wound  assumes  an  unhealthy  aspect,  healing 
prooesseB  cease,  granulations  withei',  and  aet^retion 
of  pus  dirainishea.  Very  soon  the  edgea  of  the  wound 
swell,  and  the  skin  becomes  bright  red.  The  swelling 
and  redness  extend  together,  so  that  the  limits  of  a, 
cntaneons    erysipelas    while  it   is   spreading  are 
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sharply  defined  by  a  raised,  well-marked  border.  The 
hypersemia  is  followed  by  exudation  of  fluid,  whidi 
collects  beneath  the  epidermis  to  form  yesicles,  or  eke, 
accumulating  in  larger  quantities,  results  in  the  pro- 
duction of  bullse.  The  exudation  is  not  limited  to 
the  skin,  but  extends  also  to  the  subcutaneous  tissue, 
and  when  the  latter  is  loose,  as  in  the  eyelids  and 
scrotum,  the  effused  fluid  may  cause  much  swelling. 
Very  shortly  after  the  first  symptoms  of  erysipelaBy 
the  lymphatic  glands  in  the  neighbourhood  beoome 
inflamed  and  swollen,  and  soon  afterwards,  the  lym- 
phatics between  them  and  the  wound  are  marked  oak 
as  tender  and  red  lines.  As  the  erysipelas  spreads  at 
the  edges,  it  fades  in  the  centre,  and,  when  it  ceases 
to  spread,  the  raised,  defined  margin  is  lost,  and  the 
redness  fades  gradually  into  the  surrounding  tissues. 
It  is  not  usual  for  cutaneous  erysipelas  to  terminate 
in  suppuration,  but  this  may  occur.  After  the  red- 
ness begins  to  fade,  the  epidermis  of  the  afiTectedarea 
quickly  desquamates.  The  symptoms  of  fever  are 
always  well  marked,  but  the  amount  of  constitutional 
disturbance  depends  greatly  on  the  condition  of  the 
patient^s  health. 

In  phlegmonous  erysipelas  the  inflammation 
is  not  confined  to  the  true  skin,  but  extends  more 
deeply,  and  involves  the  subcutaneous  tissues.  The 
redness  of  the  skin  is  not  so  bright  as  in  the 
cutaneous  form,  but  the  swelling  is  greater,  He 
exudation  contains  much  more  of  the  fibrin-fonn- 
ing  element's  of  the  blood,  and  as  a  consequence 
causes  great  induration  and  brawny  thickening; 
the  inflammation  is  always  very  acute,  and  exudation 
most  rapid.  On  account  of  the  rapidity  with  which 
exudation  takes  place,  the  inflamed  parts  soon  become 
very  tense  and  shiny,  their  vessels  are  compressed, 
and  they  "  slough "  from  interference  wilji  their 
nutrition.  Almost  all  cases  of  phlegmonous  eiysipelBS 
result  in  suppuration,  and,  after  a  time,  the  brawny 
thickening  gives  place  to  a  softer  and  boggy  feel, 


iiiSamed  -^^^f 
At  this  ^^M 
BBpecially  ^^H 
skin  die,  ^^H 
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-which  indicates  the  liquefaction  of  both  iiiSamed 
tiSHues  and  inflammatory  products  alike.  At  this 
stage  the  epidermis  frequently  peeli 
when  no  treatment  is  odopteil,  large  areas  of  skin  die, 
together  with  portions  of  the  subjacent  areolar  tissue. 
If  the  eiysipdas  now  subsides,  the  dead  tissue  will 
be  cast  o^asa  slough,  and  an  nicei'ating  surface  will 
be  exposed.  In  bad  cases  the  sloughing  process 
involves  tendons,  muscles,  and  vessels,  and  may  leave 
a  limb  which  is  permanently  damaged,  or  useless. 
Constitutional  symptoms  are  much  more  mai'kcd  in 
phlegmonous  than  in  cutaneous  erysipelas.  The  tem- 
peratiu'e  frequently  rises  to  105°,  or  higher,  and 
delirium  is  common.  One  of  the  most  frequent  com- 
plications is  bronchitis  with  congestion  of  the  lungs, 
or  broncho-pneumonia. 

CelluUtifl  differs  hut  little  from  phlegmonous  eiy-r 
sipelas.  In  it,  however,  the  stress  of  the  infiammatioii 
faUs  primarily  on  the  cellular  tisaup,  and  only 
secondarily  on  the  skin.  Aa  a  result  of  this,  redness 
is  not  so  marked,  and  is  usually  preceded  by  swell- 
ing. Inflammation  of  the  lymphatic  vessels  and  glands 
ia  common,  and  suppuration  and  sloughing  occur  as 
in  the  cellulo-cuta neons  form. 

If  a  patient  dies  of  any  of  the  vflrieties  of  ery- 
sipelas, a  post-mortem  examination  frequently  reve^ 
but  little.  The  most  common  morbid  condition  is 
great  congestion  and  cedema  of  the  lungs,  often  com^ 
Inned  with  broncho-pneumonia  and  piis  in  the  smaller 
tubes.  OccasionaUy  pleuritic  eSusion  is  found,  and, 
when  the  head  has  been  the  seat  of  the  inflammatiim, 
there  may  be  diffuse  meningitis.  Tlie  abdominal 
viscera  may  be  congested,  and  the  blood  more  fluid 
than  natural. 

Causes  of  erysipelas. — It  is  probable  that 
extreme  plethora  predisposes  to  erysipelas,  and  there 
can  be  little  doubt  that  some  individuals  are,  without 
apparent  cause,  speciaUy  proue  to  be  attacked.  The 
disease  appears  to  be  induced  by  chronic   nephritis 
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rather  than  by  affections  of  the  other  viscera,  and  in 
those  fatal  cases  which  I  have  examined  after  death  I 
have  almost  always  found  catarrhal  or  interstitial  in- 
flammation of  the  kidneys.  The  accnmulation  of 
large  numbers  of  suppurating  wounds  in  a  building, 
and  exposure  to  bad  smells  or  to  draughts  of  cold  air, 
act  as  exciting  causes,  whilst  the  retention  of  inflai^- 
matory  products  in  a  wound  is  always  fraught  with 
danger  of  erysipelas. 

Recent  experiments  have  made  it  almost  certain 
that  micro-organisms  play  a  most  important  part  in 
the  causation  of  this  disease,  and  the  undoubted 
influence  of  such  causes  as  have  just  been  mentioned 
in  no  way  tends  to  disprove  the  influence  of  organisms, 
for  it  is  probable  that  the  latter  are  only  capable  of 
causing  trouble  when  under  circumstances  that  are 
favourable  for  their  growth  and  development. 

It  has  been  shown  that  in  erysipelas  the  lymphatics 
of  the  skin  are  filled  with  micrococci,  and  the  disease 
has  been  readily  transmitted  to  other  animals  by 
inoculation  either  of  fluid  containing  these  organisms, 
or  else  of  the  micrococci  themselves  after  many  culti- 
vations carried  on  in  indifferent  media.  These  experi- 
ments have  been  made  on  man  as  well  as  on  animals, 
and  in  almost  every  case  typical  erysipelas  followed 
inoculation.  From  the  rapid  extension  of  the  micro- 
cocci along  the  lymphatics,  erysipelas  has  been  called 
"  infective  capillary  lymphangitis." 
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TSTANUS. 

Tetanus  is  a  disease  which  usually  follows  an  injury, 
and  is  characterized  by  tonic  and  clonic  spasms  of 
various  muscles. 

The  injuries  which  are  most  frequently  followed  by 
tetanus  are  lacerated  wounds  of  the  hands  and  feet, 
but  it  may  well  be  doubted  whether  this  frequency  is 
out  of  proportion  to  the  exposure,  and  consequent 
liability,  of  such  parts  to  sustain  hurts.  Tetanus 
i-arely  occurs  within  the  first  twenty-four  hours  after 
injury,  and  its  onset  may  be  postponed  for  several 
weeks.  The  wound  very  frequently  is,  or  has  been, 
in  a  sloughy  and  unhealthy  state,  but  occasionally  it  is 
already  healed  when  the  symptoms  appear. 

The  first  complaint  is  generally  that  the  neck  feels 
stiff,  as  if  from  exposure  to  cold,  and  the  movements 
of  the  jaws  are  soon  impaired.  After  a  time, 
swallowing  causes  spasm  of  the  muscles  of  degluti- 
tion, and  the  jaws  become  clenched.  Tonic  spasm  of 
other  muscles  ensues,  and  the  abdominal  walls  conse- 
quently become  hard  and  resistant.  In  many  cases  the 
muscles  of  the  back  are  in  a  condition  of  tonic  spasm, 
and  the  patient  is  bent  backward  into  a  position  of  opi- 
sthotonos. In  addition  to  the  tonic  contractions,  the 
patient  is  liable  to  be  seized  with  sudden  and  violent 
clonic  spasms,  which  affect  the  whole  muscular  system, 
and  in  the  case  of  the  diaphragm  give  rise  to  severe 
**  girdle  "  pains.  Constipation  is  common,  and  retention 
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rather  than  by  affections  of  the  other  viacei'a,  and  in 
those  fatal  cases  which  I  have  esamined  after  death  I 
hftve  almost  alwajrs  found  catarrhal  or  interstitial  in- 
flammatiou  of  the  kiiineya.  The  accumulation  of 
large  uumbers  of  suppurating  wounds  in  a  building, 
and  exposure  to  bad  smells  or  to  draughts  of  cold  air, 
act  as  exciting  causes,  whilst  the  retention  of  inBaip- 
matory  products  in  a  wound  is  always  fraught  with 
danger  of  erysipelas. 

Recent  experiments  have  made  it  almost  certain 
that  microH3rganisms  play  a  most  impoi'tant  part  in 
the  causation  of  this  disease,  and  the  undoubted 
influence  of  such  causes  as  have  just  been  mentioned 
in  no  way  tends  to  disprove  the  influence  of  organisms, 
for  it  ia  probable  that  the  latter  are  only  capable  d 
causing  trouble  when  under  circumstances  that  are 
favourable  for  theii-  gi-owth  and  development. 

It  has  been  shown  that  in  eiysipelaa  the  lymphatics 
of  the  skin  are  filled  with  micrococci,  and  the  disease 
has  been  readily  transmitted  to  other  animals  by 
inoculation  either  of  fluid  containing  these  organisms, 
or  else  of  the  micrococci  themselves  after  many  culti- 
vations carried  on  in  indifferent  media.  These  experi- 
ments have  been  made  on  man  as  well  as  on  animals, 
and  in  almost  every  case  typical  erysipelas  followed 
inoculation.  From  the  rapid  extension  of  the  micro- 
cocci along  the  lymphatics,  erysipelas  has  been  called 
"  infective  capillaiy  lyiu]>haugitis." 
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Tetanus  is  a  disease  which  usually  follows  an  injury, 
and  is  characterized  by  tonic  and  clonic  spasms  of 
various  muscles. 

The  injuries  which  are  most  frequently  followed  by 
tetanus  are  lacerated  wounds  of  the  hands  and  feet, 
but  it  may  well  be  doubted  whether  this  frequency  is 
out  of  proportion  to  the  exposure,  and  consequent 
liability,  of  such  parts  to  sustain  hurts.  Tetanus 
rarely  occurs  within  the  first  twenty-four  hours  after 
injury,  and  its  onset  may  be  postponed  for  several 
weeks.  The  wound  very  frequently  is,  or  has  been, 
in  a  sloughy  and  unhealthy  state,  but  occasionally  it  is 
already  healed  when  the  symptoms  appear. 

The  first  complaint  is  generally  that  the  neck  feels 
stiff,  as  if  from  exposure  to  cold,  and  the  movements 
of  the  jaws  are  soon  impaired.  After  a  time, 
swallowing  causes  spasm  of  the  muscles  of  degluti- 
tion, and  the  jaws  become  clenched.  Tonic  spasm  of 
other  muscles  ensues,  and  the  abdominal  walls  conse- 
quently become  hard  and  resistant.  In  many  cases  the 
muscles  of  the  back  are  in  a  condition  of  tonic  spasm, 
and  the  patient  is  bent  backward  into  a  position  of  opi- 
sthotonos. In  addition  to  the  tonic  contractions,  the 
patient  is  liable  to  be  seized  with  sudden  and  violent 
clonic  spasms,  which  affect  the  whole  muscular  system, 
and  in  the  case  of  the  diaphragm  give  rise  to  severe 
^*  girdle  "  pains.  Constipation  is  common,  and  retention 
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rather  thaji  by  affections  at  the  other  viscera,  and  fi 
those  fatal  cases  which  I  have  examined,  after  death  I 
have  almost  always  found  catarrhal  or  interstitial  in- 
flammation of  the  kidneys.  The  accunmlation  of 
large  niimbera  of  suppnrating  wounds  in  a  building, 
and  exposure  to  bad  smells  or  to  draughts  of  cold  air, 
act  as  exciting  causes,  whilst  the  retention  of  inflaqi- 
matory  products  in  a  wound  is  always  fraught  with 
danger  of  erysipelas. 

Beceat  experiments  have  made  it  almost  certain 
that  micro-organisms  play  a  most  important  part  iu 
the  causation  of  this  disease,  and  the  undoubted 
influence  of  such  causes  as  have  just  been  mentioned 
in  no  way  tends  to  disprove  the  influence  of  organisms, 
for  it  is  probable  that  the  latter  are  only  capable  of 
causing  trouble  when  under  circumstances  that  are 
favourable  for  their  growth  and  development. 

It  has  been  shown  that  in  etysipelas  the  lymphatics 
of  the  skin  are  filled  witb  mici'ococci,  and  the  disease 
has  been  readily  transmitted  to  other  animals  by 
inoculation  either  of  fluid  containing  these  organisms, 
or  else  of  the  micrococci  themselves  after  many  culti- 
vations carried  on  in  indifferent  media.  These  experi- 
ments have  been  made  on  mHn  as  well  as  on  animals, 
and  in  almost  every  case  typical  erysipelas  followed 
inoculation.  From  the  rapid  extension  of  the  micro- 
corci  along  the  lymphatics,  erysipelas  has  been  caUed 
"  infective  capillaiy  lymphangitis," 
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Tetanus  is  a  disease  which  usually  follows  an  injury, 
and  is  characterized  by  tonic  and  clonic  spasms  of 
various  muscles. 

The  injuries  which  are  most  frequently  followed  by 
tetanus  are  lacerated  wounds  of  the  hands  and  feet, 
but  it  may  well  be  doubted  whether  this  frequency  is 
out  of  proportion  to  the  exposure,  and  consequent 
liability,  of  such  parts  to  sustain  hurts.  Tetanus 
rarely  occurs  within  the  first  twenty-four  hours  after 
injury,  and  its  onset  may  be  postponed  for  several 
weeks.  The  wound  very  frequently  is,  or  has  been, 
in  a  sloughy  and  unhealthy  state,  but  occasionally  it  is 
already  healed  when  the  symptoms  appear. 

The  first  complaint  is  generally  that  the  neck  feels 
stiff,  as  if  from  exposure  to  cold,  and  the  movements 
of  the  jaws  are  soon  impaired.  After  a  time, 
swallowing  causes  spasm  of  the  muscles  of  degluti- 
tion, and  the  jaws  become  clenched.  Tonic  spasm  of 
other  muscles  ensues,  and  the  abdominal  walls  conse- 
quently become  hard  and  resistant.  In  many  cases  the 
muscles  of  the  back  are  in  a  condition  of  tonic  spasm, 
and  the  patient  is  bent  backward  into  a  position  of  opi- 
sthotonos. In  addition  to  the  tonic  contractions,  the 
patient  is  liable  to  be  seized  with  sudden  and  violent 
clonic  spasms,  which  affect  the  whole  muscular  system, 
and  in  the  case  of  the  diaphragm  give  rise  to  severe 
^*  girdle  "  pains.  Constipation  is  common,  and  retention 
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of  iirme  amy  occiu'.  The  minil  I'emtuns  clear  tiirougb- 
out.     The  Rct  of  deglutition  becomes  impossible  aftera 

time,aoil  Any  attempt  to  swallow  excit«SEipasm.  Deatit 
may  rexiilt  from  exhaustion,  but  is  more  frequently 
due  to  spHBmodic  closure  <jf  the  glottis  or  to  prolonged 
Hpoem  of  tlie  muscles  of  i-espirution.  The  temperature 
frequently  presents  uo  msterial  change,  but  occasionally 
it  rises  us  fiigh  as  107°  or  108°,  and  in  such  cases  not 
infrequently  continues  to  ascend  after  death. 

Post-moi-tem  examination  rarely  reveals  any  ab- 
normal conditions.  The  viscera  are  usimlly  quite 
healthy,  but  some  of  the  muscles  may  he  found  to 
have  been  torn  by  the  violence  of  their  own  con- 
tractions. The  brain  and  spinal  corf  are  quite  normal 
to  the  imked  eye,  and,  although  inflammation  of 
nerves  in  the  neighbourhood  of  the  woimd  has  been 
described,  it  is  certainly  so  rai-ely  seen  that  ite 
occurrence  must  be  regaj-ded  as  prohlematica],  «nd  its 
importance  more  than  doubtfid. 

Caiues  of  tetann*.— There  are  two  chief  theories 
as  to  the  pathology  of  tetanua.  One  is  that  it  results 
from  some  ahnoiTnal  condition  of  the  peripheral  nerves 
at  the  seat  of  injury,  which  eithei-  directly  extends 
to  the  spinal  cord,  or  else  reflexly  escites  general 
spasm.  The  other  theory  attributes  the  symptoms  to 
the  formation  in  the  wo\md  of  some  toxic  material, 
which,  being  absorbed,  acts  directly  upon  the  nervous 
system. 

In  support  of  the  former  theory  it  is  stated — 

That  wounds  of  nei-ves  may  be  found  in  cases  of 
tetanus. 

That  inflammation  of  nerve  trunks  or  branches  is 
occasionally  seen. 

That  section  of  nerves  leading  from  the  seat  of 
injury  has  promoted  cure  in  some  instances. 

That  lesions  of  the  spinal  cord  have  been  dis- 
covered on  microscopical  examination. 

Against  these  it  may  be  urged — (ii^t,  that  in 
woiuidK  of  nei-ve-tninks,  and  in  oijeratious  of  suture 
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and  of  stretching  of  the  same,  tetanus  is  almost  never 
seen,  whilst  the  argument  that  the  disease  is  due  to 
division  of  small  filaments  is  absurd,  for  some 
filaments  are  necessarily  divided  in  every  wound,  and 
therefore  the  demonstration  of  a  wounded  twig  in  a 
case  of  tetanus  can  have  no  importance. 

Second,  in  the  vast  majority  of  cases,  inflammation 
of  nerve-trunks  is  certainly  not  present,  and  not 
more  than  half  a  dozen  instances  have  been  credibly 
described  at  any  time.  On  the  other  hand,  the 
symptoms  of  neuritis  are  never  present  in  cases  of 
tetanus,  and  no  case  of  genuine  neuritis  has  ever  been 
known  to  give  rise  to  this  disease. 

Third,  in  only  ten  cases  has  recovery  followed  on 
the  operation  of  nerve  section.  In  most  of  these  the 
patients  were  treated  vigorously  with  many  and  vari- 
ous drugs  of  known  effect  in  tetanus,  and  usually  the 
spasms  did  not  pass  away  till  several  days  after  the 
operation. 

Fourth,  the  lesions  described  in  the  spinal  cord 
are  equally  compatible  with  the  theory  of  a  toxic 
agent  acting  on  the  spinal  medulla,  and  the  lesions 
themselves  are  such  as  to  make  it  doubtful  whether 
they  were  not  the  result  rather  of  post-mortem  than 
of  pathological  change.  These  lesions,  which  include 
destruction  of  ganglion-cells  and  the  formation  of 
distinct  cavities  in  the  nervous  tissue,  could  not  have 
occurred  without  inducing  a  paralysis  which  would 
have  been  more  or  less  permanent  had  the  patient 
recovered.  It  is,  however,  a  clinical  fact  that  paralysis 
never  follows  tetanus,  and  the  importance  of  the 
lesions  alluded  to  appears  more  than  doubtful.  In 
by  far  the  larger  number  of  cases,  moreover,  the  cord 
is  perfectly  healthy — a  fact  which  I  have  had  frequent 
opportunities  of  observing. 

Theoretically,  also,  the  idea  of  peripheral  irritation 
causing  the  spasms  is  most  difficult  to  accept.  For, 
even  supposing  that  a  cause  of  peripheral  irritation 
were   demonstrated,   the    movements    which    would 
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reflexly  result  would  be  first  noticed  in  the  injured 
limb,  whereas  it  is  the  muscles  of  the  neck  and  jaws 
which  are  the  first  implicated. 

Again,  if  the  cause  were  a  peripheral  one,  the  diviskm 
of  the  nerves  would  provide  a  certain  cure,  whereas 
not  only  is  this  not  the  case,  but  even  amputotaon 
usually  gives  no  better  result.  It  is  idle  to  say  that, 
the  spasms  having  been  once  started,  the  removal  (A 
the  exciting  cause  fails  to  effect  a  cure  because  the 
removal  comes  too  late.  Such  a  theory  has  no  sound 
physiological  basis. 

The  following  are  the  chief  arguments  in  favour  of 
the  toxic  origin  of  tetanus : — 

First,  the  occasional,  but  imdoubted,  idiopathic 
origin  of  some  cases  shows  that  local  injuries  are  not 
essential  for  its  production. 

Second,  the  extreme  prevalence  of  tetanus  in 
certain  localities  would  lead  to  the  conclusion  that  it 
is  independent  of  the  injury  of  any  special  tissue,  and 
would  place  it  partly  ,on  a  level  with  other  endemic 
diseases  which  are  certainly  constitutional,  such  as 
malarial  fevers,  &c. 

Third,  the  fact  that  coloured  races  are  m(»e 
susceptible  to  the  disease  than  are  Europeans  rendeis 
it  probable  that  the  former  afford  a  better  soil  for  the 
germination  or  action  of  the  toxic  agent. 

Fourth,  the  occasional  occurrence  of  epidemics  of 
tetanus  in  certain  hospitals  or  locahties  establishes  a 
similarity  between  it  and  the  various  fevers  whidi 
follow  wounds. 

Fifth,  there  is  a  great  similarity  between  tetanus  on 
the  one  hand  and  hydrophobia  and  strychnia  poison- 
ing on  the  other. 

Sixth,  although  inoculation  of  the  blood  of  in- 
fected animals  has  failed  to  produce  the  disease,  it  is 
now  claimed  that  it  has  been  produced  by  inoculating 
^laterial  from  the  wound  of  a  patient  suffering  from 
tetanus. 
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CHAPTER  XI. 


!hb  term  gangrene  is  equivalent  to  death,  but  is 
generally  applied  to  death  of  large  portions  of  the 
ody,  and  not  to  that  of  small  pieces  of  skin  or  cellular 
issue.  The  death  of  these  is  spoken  of  as  taking  place 
>y  the  process  of  "  sloughing,"  and  the  dead  portions 
f  tissue  are  called  "  sloughs."  In  ulcers,  as  already 
escribed,  death  is  "  molecular,"  and  the  dead  particles 
re  too  small  to  be  recognizable  by  the  naked  eye. 
langrene  is  most  usually  due  to  interference  with  the 
irculation.  If  the  supply  of  arterial  blood  be  alone 
rrested,  the  tissues  will  not  only  die,  but,  being  de- 
rived of  all  fluid,  will  rapidly  shrivel  and  dry  up.  In 
onsequence  of  this,  gangrenie  resulting  from  arterial 
bstruction  is  usually  classified  under  the  head  of 
ry  gangrene. 

If  the  venous  or  capillary  circulation  is  also  interfered 
ith,  the  dead  parts  will  retain  fluid  in  varying  amount, 
id,  remaining  moist  and  succulent,  are  said  to  be  in 
condition  of  moist  gangrene. 

In  other  cases  the  death  of  the  parts  is  the  result  of 
le  action  of  some  poisonous,  and  usually  septic, 
atter  introduced  from  without,  and  hence  gangrene 
om  this  cause  is  classified  under  the  head  of  septic 


In  addition  to  these  causes  gangrene  may  result  from 
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the  uction  of  soiiit?  fhemical  agent  swell  as  stiwng  nitrii" 
or  Biilpliuric  atid  or  i-aiistic  alkali. 

DBx  aAjrasBM-E. 

Dry  gangrene  ia  caused,  aa  we  have  ali'Cady  said,  by 
stoppage  of  the  supply  of  arterial  blood  ;  it  may  he 
iuduced  in  various  ways.  In  perfectly  healthy  people 
with  healthy  vessels  it  tnay  h«  caused  by  ajiy  injury 
to  Hie  main  arterial  tnuoks,  e.g.,  subcuttuieom 
laceration,  pressure  by  a  fragment  of  a  fractured  bone, 
the  application  of  a  ligature,  ic,  aa  well  aa  by  the  lodg- 
ment of  an  embolus  in  some  vessel  too  small  to  admit 
of  its  transit.  In  a  very  large  number  of  patients  who 
meet  with  such  accidents  the  collateral  circulation  ie 
quite  sufficient  to  supply  the  peripheral  parts  with 
blood,  but  in  others  thLs  is  not  so,  and  gangrene  i-esulte. 
In  such  cases  the  patient  usually  suH'ers  at  first  from 
severe  pain  of  a  bimiing  character,  pulsation  ceases  in 
the  vessels  below  the  seat  of  obstruction,  and  the  limb 
becomes  ansesthetic,  cold,  and  pale.  The  onset  of  the 
symptoms  is  sudden,  the  pulsation  in  the  occluded 
vessel  can  be  felt  to  stop  at  the  point  of  obsti'uction, 
and  in  this  situation  there  ia  frequently  some  tender- 
ness. In  most  cases  the  extent  of  the  gangrene  de- 
clai-es  itself  within  forty-eight  hours,  and  after  this 
time  it  ceases  to  spread.  If,  however,  the  other  vessels 
of  the  limb  are  diseased,  the  gangrene  ia  not  so  ra.piil)y 
defined. 

As  the  limb  dies,  the  colour  changes  from  a  dead- 
white  to  a  bluish  tinge,  and  then,  if  left  long  enougli. 
graduaUy  assumes  a  dull-red,  greenish,  or  blackish  hue. 
The  skin  shrinks  into  folds,  and  the  epidermis  beoometi 
dry  and  homy.  Finally,  the  gangrenous  part  is  com- 
pletely mummified,  and  in  this  state  may  easily  be  pre- 
served for  many  yeai-s  after  removal  from  the  body. 
Such  complete  mummification  is  rare,  and  moi-e  uaoally 
certain  parts  of  the  deiid  limb  ai-e  succulent  and  de- 
composing. 


u 
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dryness  and  blackness  of  the  gangrenous  part  are 
oarked  at  the  periphery,  and  where  the  dead  skin 
he  living  the  former  is  of  a  dull-red  colour,  and 
ratively  moist.  If  the  gangrenous  part  be  left 
tsuct  with  the  living  tissues,  the  latter  soon  show 
ce  of  inflammation.  A  bright  red  line  appears  at 
action  of  the  living  with  the  dead ;  exudation 
ammatory  products  proceeds  with  rapidity,  pus 
ned,  and  ulceration  commences.  In  this  way 
ad  parts  are  separated  from  the  living  by  what 
imonly  called  the  ''line  of  demarcation." 
ine,  as  will  be  seen,  is  the  result  of  a  process  of 
bion  by  which  those  living  tissues  which  are  in 
rt  with  the  dead  parts  are  destroyed,  and  so 
,ted  from  the  latter.  The  idcerative  process, 
b  has  begun,  progresses  so  long  as  the  dead  part 
contact  with,  and  so  produces  irritation  of,  the 
In  this  way  a  gangrenous  portion  of  a  limb 
36  completely  separated  and  cast  ofl^,  though 
i  result  will  necessarily  occupy  much  time  if 
is  any  bone  involved.  After  separation  has  been 
eted,  the  granulating  surface  which  is  left  will 
ke  any  other  ulcer. 

lile  gangrene  is  a  variety  of  dry  gangrene 
lent  upon  disease  of  the  peripheral  arteries.  In 
3ople  the  vessels  are  frequently  the  seat  of 
•ma,  or  of  primary  calcareous  degeneration.  As 
t  of  either  of  these  morbid  conditions,  the  arterial 
become  very  tough,  rigid,  and  inelastic,  and  in 
'tion  as  they  become  so  altered  they  are  incapa- 
l  for  the  proper  performance  of  their  functions 
riers  of  blood.  The  peripheral  parts  are  con- 
itly  not  properly  nourished,  and  in  some  cases 
jficiency  in  the  blood-stream  is  aggravated  by 
>tting  of  the  blood  on  the  roughened  vessel-wall, 
le  occlusion  of  the  artery  by  thrombosis.  These 
)s  are  most  commonly  met  with  in  the  arteries 
5   lower  extremity,  and  thus  senile  gangrene 
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occurs  most  frequently  in  the  foot  and  leg.     In 
patients  with  senile  giuigrene,  the  heart  also  is  fatty 
and  the  general  health  feeble. 

The  limb  of  a  person  whose  vessels  are  thus  disessed 
is  usually  cold,  and  is  liable  to  hewrnie  i-eadily  numbed 
from  eipoHure,  or  if  subjecteil  to  ('(impression  of  any 
kind ;  the  arteries  thenjselves  may  be  felt  aa  hard, 
rigid,  and  tortuous  cords.  If  a  toe  of  this  ill-nourished 
limb  be  in  any  way  injured,  the  slightest  inflanunatloil 
may  produce  an  extensive  stasis  of  the  feeble  blood- 
stream, and  may  thus  completely  deprive  the  parts  of 
blood.  Gangi'ene  of  the  injured  t«e  will  now  ensue, 
and  the  tissue  in  contact  with  it  be(»mea  in  its  tnm 
the  seat  of  inflammation,  which  again  induces  stasis 
and  gangrene.  The  fact  is  that  the  vitality  of  the 
tissues  is  so  low  that  they  are  unable  to  withstand  the 
slightest  interference  with  their  nutrition,  and  the 
gangrene,  having  once  started,  will  continue  to  extend 
till  its  progress  is  arrested  by  meeting  with  some  tissue 
in  which  inflammation  ra  ay  progress  to  ulceration,  and 
to  separation  of  the  living  fiflm  the  dead  part  by 
the  formation  of  a  "  line  of  demarcation." 

In  some  cases  the  gangrene  is  of  the  dry  variety 
throughout,  but  most  frequently  the  inflammation 
which  precedes  it  in  its  course  up  the  limb  results 
in  the  exudfttion  of  a  certain  amount  of  fluid,  and 
until  this  has  been  dried  oflf  the  dead  tissues  remain 
moist.  The  gangrenous  part  is  thus  always  most  dry 
at  its  periphery,  wheie  it  has  been  longest  dead. 

In  many  cases,  after  a  line  of  demarcation  has 
commenced  to  form,  gangrene  again  begins  to  extend, 
an  event  which  means  that  the  parts  reached  by  the 
gangrene  are  not  sufficiently  well  nouiished  to  with- 
stand the  call  made  upon  their  vital  resources  by  the 
inflammatory  process.  Consideiing,  therefore,  that 
the  parts  about  any  line  of  demarcation  are,  so  to  say, 
only  just  alive,  it  is  at  once  evident  that  any  additional 
injuiy  inflicted  upon  them,  such  as  the  cutting  of  a 
flap  for  an  amputation,  will  be  the  cause  of  a  further 


DIABETIC  GANGRENE.  77 

bn  of  the  gangrene.  The  appearance  of  the 
ssues  and  the  mode  of  formation  of  the  line  of 
jation  differ  in  no  material  respect  from  the 
processes  already  described  in  dealing  with 
bject  of  gangrene  from  embolism  and    from 

ents  who  are  the  subjects  of  senile  gangrene  are 
r  in  a  very  feeble  state  of  health,  and  in  many 
he  pain,  want  of  sleep,  and  absorption  of  septic 
;ts  from  the  decomposing  tissues  cause  a  fatal 
lation  before  the  gangrenous    process  ceases. 

occasionally  results  from  pulmonary  embolism. 
rbetic  gangrene. — Persons  who  are  suffering 
liabetes  are  liable  to  be  attacked  by  a  form  of 
me  which  resembles  in  many  respects  senile  gan- 
although  the  dead  parts  do  not  shrivel  and  dry 
}he  latter,  but,  on  the  contrary,  are  often  moist 
ecomposing.  Diabetic  gangrene  is  frequently 
I  by  some  trifling  injury,  and  spreads  slowly  up 
Tected  limb.  Ite  course  is  perhaps  more  rapid 
is  that  of  senile  gangrene,  and  it  evinces  very 
tendency  to  limit  itself  by  the  formation  of  a 
f  demarcation.  The  sole  of  the  foot  is  the 
)nest  place  in  which  diabetic  gangrene  com- 
s,  and  in  some  cases  a  "  perforating  ulcer "  is 
ginning  of  the  disease. 

spathic  S3rmnietrical  gangrene  is  the  term 
d  to  certain  cases  of  dry  gangrene  occuiTing 
it  any  evident  cause,  and  usually,  but  not 
$,  affecting  parts  symmetrically  placed. 
I  patients  are  generally  young  adults  or  children, 
arts  affected  are  the  fingers  and  toes,  and  more 

other  portions  which  are  exposed,  such  as  the 
nd  the  nose.  Yery  commonly  there  is  a  history 
*or  some  time  previous  to  the  appearance  of  the 
Bne,  the  extremities  have  been  numbed  and 
with  enfeebled  circulation  and  a  tendency  to 
bion  of  chilblains.  Death  commences  at  the 
ae  periphery,  and  extends  upwards.     One  or 
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KBvera!  digits  may  die,  and  more  i«rely  the  gan- 
grene extends  to  the  whole  hand  or  foot.  In  all  esses 
the  dead  parts  ai-e  extremely  dry  and  mummified. 
Prognosis  is  good  as  fji-r  as  life  ie  concemed.  The 
<lead  parts  are  separated  in  the  usual  way,  and  am'- 
priaingly  good  stumps  are  formed.  The  real  cause  of 
the  gangrene  is  yet  obscui-e.  It  is  probably  of  neurotic 
(iiigin,  and  in  some  cases  (it  leii-st  Ls  the  result  of 
peripheral  neuritis. 

Gangrene  from  frost-bite. — Pai-ts  which  are 
fi'oeen  for  a,  sufficient  length  of  time  do  not  recover 
their  vitality  on  the  removal  of  the  cause.  The 
result  of  exposure  to  extreme  cold  is  a  contraction  of 
the  arteries,  which,  if  escessive  and  long  continued, 
deprives  the  peripheral  stioictures  of  their  Hood- 
supply  to  such  an  extent  that  they  die  and  shrivel '" 
exactly  the  siinie  way  as  when  a  large  ves.sel  is  occluded 
by  ft  ligatui'p  nr  an  embolus.  If  placed  in  a  warmer 
a.tniosphei'e,  blood  cannot  return  to  the  frozen  tissueB, 
for  the  vessels  as  well  as  their  suiroundings  are  gan- 
grenous. In  such  cases  the  dead  part  is  shrivelled 
and  mummified,  and  is  in  a  condition  of  typical  dry 
^ngrene. 

In  other  cases,  whei'e  the  deprivation  of  blood  has 
not  lasted  so  long,  it  has  been  noticed  that  if  the  part 
is  suddenly  placed  in  a  warmer  atmosphere,  and  blood 
is  encouraged  to  return  with  great  rapidity  and  in  large 
■quantities,  gangi'ene  will  ensue  with  much  greater 
certainty  than  if  the  frozen  tissues  are  only  slowly 
restored  to  their  natural  temperatrire.  In.  such  cases 
the  gangrene  is  of  the  moist  variety,  and  is  preceded 
by  much  exudation  and  other  signs  of  inflammation. 

It  is  probable  that  the  explanation  of  this  variety 
of  gangrene  from  exposure  to  cold  is  to  be  found  in  the 
behaviour  of  vessels  which  have  been  for  some  time 
deprived  of  their  blood-stream.  It  has  been  shown  in 
the  chapter  on  lnflamm.afcion  that  the  result  of  sach 
deprivation  is  that,  on  the  re-admission  of  blood,  the 
phenomena  of   inflnnnnation,  with  rapid  exudation, 
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nunediately    ensue.      The  periphei'al  pftrts,  iiU'emiy 
ilmoet  dead,  cannot  Kurvive  any  further  interference, 
nd  accordingly  die.     The  moiatiire  of  the  gangrenous 
iBsueB  ifi  the  result  of  the  exudition  which  has  imme- 
liately  preceded  their  death. 
Gangrene  from  ergotum. — A  veiy  brief  mention 
this  variety  of  diy  gangrene  is  uU  that  is  necessary 
.  the  present  work.     The  effect  of  ergot-poiHoning 
a  contraction  of  the  small  Arterioles,  which,  when 
ng  coutiuiied,  may  result  in  gangrene  of  the  peri- 
pteral  parts.     It  is  veiy   rarely   met  with  in  this 
imtrj',  where  rj^e-liread  is  hut  little  ii^icd  as  an  article 
diet. 


In  moist  gangrene,  the  dead  pail,  instead  of  diying 
nd  becoming  mummilied,  remains  moist  and  succu- 
Unlike  dry  gangrene,  the  dead  tissues  quickly 
X)se,  for  moisture  is  a  necessary  factor  in  rapid 
iecomposilion,  and  is  here  abundantly  supplied. 
I  Moist  gangrene  occurs  in  its  most  typical  form 
l^ter  ligature  of  the  main  artery  and  vein  of  a  limb, 
nd  may  also  result  from  complete  constriction,  or 
pom  the  extensive  laceration  and  crushing  of  a  limb 
'liich  often  result  from  accidents  of  various  kinds. 
Eeing  deprived  of  their  arterial  blood,  the  tissues 
terish,  and,  the  venous  blood  being  retained  and  often 
ridely  extravasate«l,  the  dead  parts  do  not  become 
lununified.  The  gangrene  is  limited  to  the  parte 
,  slow  the  seat  of  injury,  the  skin  becomes  blue  or 
ivid  in  colour,  and  the  epidermis,  being  raised  in  bullse, 
ibsequently  peels,  and  exposes  the  deeper  parte  of 
[fl  skin.  The  whole  limb  becomes  cold,  pulseless, 
id  swollen,  and,  as  decomposition  advances,  gases 
ionn  and  give  rise  to  emphysematous  crackling.  The 
ieep^  atructures  feel  sodden  and  osdematous,  their 
dnaticity  is  lost,  and  they  i-etain  the  impiint  of  a 
ir  for  some  minutes.  The  living  tissues  above 
ocduded  vessels  quickiy  inflame,    ulcciute,  and 
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form  a  line  of  (lemarcation,  but,  on  account  of  the 
decomposition  (ind  the  rapidity  with  which  the  gan- 
gi'ene  spreails.  the  absorption  of  septic  material  and  a 
fatal  termination  ure  much  more  frequent  in  cases  of 
moist  than  of  di-y  ganj,Tene. 

Gangrene  from  acute  iuflanunation.  —  In 
many  cases  of  injury  the  deejipr  jiarts  are  extensively 
torn,  although  but  a  slight  skin-wound  has  been 
inflicted.  The  result  of  this  is  that,  if  acut«  inflam- 
mation supervenes,  the  inflammatory  products  are 
retained,  and  by  their  presence  interfere  with  the 
circulation  in  the  injured  limb.  The  more  rapid  the 
inflammatory  exudation,  and  the  more  tense  the 
structures  beneath  which  the  eflTusion  occurs,  the 
greater  is  the  interference  with  the  circulation,  and 
the  greater  is  the  piwhability  that  death  of  the 
inflamed  stnictures  will  ensue.  The  gangrene  in  such 
cases  is  necessarily  of  the  moist  variety,  and,  although 
it  follows  moat  frequently  after  injuries  such  as  have 
been  mentioned,  it  may  occur  in  connection  with  acut« 
inflammation  and  extreme  tension  excited  by  any 
cause,  e.g.,  in  phlegmonous  erysipelas.  It  is  evident 
that  if  exit  he  given  to  the  pent-up  fluid  by  fwe 
incisions  the  caiLse  of  the  gangrene  will  be  removed. 

SEPTIC    GAITGBIISTE. 

Septic  gangi-ene  is  quite  independent  of  injuries  to 
the  main  arteries  or  veins.  It  ii  probably  the  result 
of  the  local  absorption  of  some  septic  material  formed 
in  a  wound. 

Acute  spreading  traumatic  gangrene. — Thie, 
which  is  the  best  known  of  the  varietiew  of  aeptif 
gangrene,  is  especially  ilistinguished,  from  the  other 
forms  of  gangrene  of  which  we  have  been  speaking,  by 
its  tendency  to  spread.  Siippoaing  that  a  heavy  cart- 
wheel has  passed  over  a  man's  leg,  and  thatall  the  veesela 
have  been  extensively  lacerated,  if  simple  moist  gan- 
grene results  it  will  cei-tainly  be  limited  to  the  parts 
below  the  seat  of  iiijuiy ;  in  spreaiUng  gangrene,  nn 
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the  contraiy,  tbe  parts   above  are  just  a-f   likely  to  j 
,    suffer  as  those  below. 

I        The  patients  iu  whom  this  form  of  gangrene  oei 
1    are  usually  adnlts,  and  may  be  either  healthy  or 
healthy.     The  gangrene  may  foUow  any  injury,  but  | 
is  perhapa  most  eommonly  m^et  with  after  compound  [ 
fractures.     It  commeocea  within  a  day  oi'  two  of  the   I 
accident,  and  Ls  first  noticed,  not  at  tbe  peripheral  | 
parts,  OS  in  gangrene  diie  to  injury  of  vessels,  but  at   f 
the  edges  of  tiie  wound.     Here  the  skin  becomes  j 
dark  i-ed,  and  then  gi'een  or  black.     The  skin  in 
j    neighbourhood  assumes  a  dark-red  hue,  and  the  whole  j 
limb  rapidly  swells,  and  becomea  extremely  tense  and  j 
(edematous  from  the  presence  of  exuded  fluid.    Very  ] 
I    quickly  indeed  the  exudation  ia  followed  by  decomposi- 
j    ti(Hi,  the  epidermis  peels,  and  the  soft  tissues  beneath 
I    become  emphysematous  from  the  presence  of  the  gases 
1   which  result  from  decomposition.     The  gangrene  pro- 
I   ■resBee  with   such  rapidity  that  within  forty-eight 
Donrs  from  its  commencement  it  may  have  spread  over    . 
the  whole  limb  and  extended  to  the  trunk.     Unlike    1 
other  forms  of  gangrene,  it  knows  no  limits,  and  no    I 
Ubc   of  demarcation  forms  to  arrest  its  progress,   I 
I   Unless  the  affected  limb  be  early  removed  by  amputa-    I 
tion,  death  ensues  with  eei'tainty,  the  patient  sinking    i 
into  an  asthenic  condition,  and  dying  without  any 
evidence  of  general   septiwemia.      The  temperature 
It  never  raiiwd  to  nny  great  extent  in  typical  cases, 
and  may  be  Kub-normal. 
I       Phagedsena    and    hospital    gangrene. — Tlie 

■  tei-m  phagedana  is  applied  to  a  very  rapidly  extending 
■and  destructive  form  of  ulceration,  which  is  now  most 
■Commonly  seen  in  connection  with  venereal  acres. 
■Hospital  gangrene,  or  "  sloughing  phagedtena,"  is  so 
PdloBely  allied  to  phagedena  itself  that  the  two  diseases  [ 
'  bde  into  one  another ;    but,  as  the  alternative  name 

I  ftw  hospital  gangi-ene  suggests,  there  i.%  in  addition  to 

■  rapidly  extending  uJcei-ation  or  molecular  death,  more 
or  tees  sloughing  and  death  of  the  tissues  rm  masif. 
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This  f onn  of  gangrene,  though  formerly  of  oommcMi 
occurrence  in  crowded  hospitals,  is  now  but  rarely 
seen. 

Both  hospital  gangrene  and  phagedsena  occur  inde- 
pendently of  interference  with  the  blood-stream,  uA 
are  each  the  result  of  the  action  of  some  specific  poiaoni 
which  is  either  formed  in,  or  inoculated  upon,  a  womided 
surface.  Both  forms  of  disease  are  contagious,  but  hos- 
pital gangrene  much  more  so  than  simple  phagedsena. 
A  phagedsenic  ulcer  has  the  following  appearance:— 
The  shape  is  irregular  and  ragged ;  the  base  is  greyiah 
and  often  sloughy ;  the  discharge  is  scanty  and  thin; 
the  edges  are  sharply  cut,  and  show  no  sign  of  healing; 
the  skin  immediately  around  is  of  a   dull-red  hue. 
The  ulcer  is  liable  to  extend  indefinitely,  but  does  not 
often  advance  to  the  destruction  of  such  a  large  amomrt 
of  tissue  as  is  common  in  the  case  of  hospital  gangrene. 
The  specific  poison  which  is  the  cause,  and  the  ulcerated 
surface  which  is  inoculated  with  it,  must  be  destroyed 
before  a  healthy  action  can  be  expected.     Fonncdy, 
strong  caustics  were  the  only  remedies  employed,  buk 
of  late  years  it  has  been  shown  that,  in  the  phagednM 
which  affects  venereal  sores,  at  any  rate,  long-continned 
soaking  in  water  produces  all  the  beneficial  effects  d 
the  caustic  treatment. 

Noma  vulvse. — This  is  a  form  of  phagedsena  which 
affects  the  external  genitals  of  young  children,  and  is 
usually  seen  in  connection  with  dirt  and  ill-health, 
though  frequently  following  measles.  The  appear* 
ance  of  the  ulcer  does  not  differ  materially  from  that 
described  above  as  typical  of  phagedsena.  The  general 
health  is  often  seriously  affected,  and  death  not  un- 
commonly results. 

Cancmm  oris. — This  is  a  form  of  idceration  with 
sloughing  peculiar  to  childhood,  and  is  most  usually 
met  with  before  the  age  of  five.  The  ulceration  com- 
mences in  the  cheek  or  gums,  and  more  rarely  in  the 
sockets  of  the  teeth.  In  bad  cases  large  portions  of 
the  cheek  may  be  completely  destroyed,  and,  the  ulcera- 
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>n  extending  to  the  jaws,  necrosis  of  the  bones  and 
tstruction  of  the  teeth  ensue.  The  disease  is  very 
equently  fatal,  and  septic  broncho-pneumonia  may 
mplicate  it.  Cancrum  oris  is  probably  the  result  of 
e  action  of  some  poison,  and  the  object  of  treatment 
to  destroy  the  contaminated  tissues.  This  is  usually 
ne  by  the  aid  of  strong  caustics. 
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CHAPTER  XII. 

BOXb,  CASBUNGLE,  AHD  H&tiXG- 
HAHT  FUSTUIiB. 

Bon. 

A  BOIL  is  a  circumwiilwd  inflammatiou  iiF  the  skin 
and  cellular  tissue,  resulting  in  the  death  of  tlie  more 
central  parts,  and  the  foimatioD  of  a  slougb.  This 
Mioughing  is  accompanied  hy  supptiration  of  the  parte 
immediately  around  the  dead  tissue,  and  the  fortnation 
of  a  piistije  which,  opening  on  the  surface,  permits 
the  discharge  of  the  central  slough  or  core. 

Boils  are  the  result  of  some  disordered  state  of  the 
constitution,  and  may  be  induced  either  by  excessive 
feeding  or  by  an  insufficient  amount  of  nomishment. 
Sudden  changes  of  diet  appear  to  l>e  a  common  cause. 
Boils  are  more  frequent  in  men  than  in  women,  and 
«!«  most  usually  situiiteti  on  the  j>oaterior  surface  of 
the  body ;  the  back  of  the  neck  imd  of  the  shoulders, 
and  the  gluteal  regions,  a.re  theii'  most  common  sites. 
Any  local  irritation  may  determine  the  situation  of  a 
boil  in  a  person  whose  genemi  bi'iiltli  is  in  h  condition 
favourable  for  ite  development. 

A  carbuncle  is  a  specific  lopalized  inflammation  of 
the  skin  and  cellular  tisane.  It  is  chararteiiaed  by 
considerable  exudation  into  the  inflamed  area,  with 
sloughing  of  the  tissues  involved,  and  formation  of 
numerous  pustuleii.     The  sloughs  luv  separated  from 
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tte  suri'ouiidiiig    pwts   by    auppuratinn,  ar 
loosened  by  this  process,  are  cant  off.     A  carbuncle 
iliffers   from  a  boil  in  the  following   points 
iisvmlly  single,  is  much  more  raised  from  the  surface 
And  of  much  greater  size.     It  frequently  implicates 
the  deep  fascia,  and  discbarges  pus  through  ntmieroun 

Cai'buncle  is  predisposed  to  by  a  condition  either  of 
plethora  or  debility,  and  not  infrequently  complicates 
diabetes.  The  patients  in  whom  it  occurs  are  usually 
men  over  middle  age.  Its  most  common  sites  are  the 
ttape  of  the  neck  and  the  shoulders.  It  moi'e  frequently 
produces  a  fatal  termination  than  does  a  boU,  and 
<leath  may  result  either  from  general  asthenia  or  from 
absorption  of  septic  material  and  blood-poiaoning. 

Malisnant  facial  carbtmcle  occurs,  d»  its  i 
implies,  on  the  face.     It  iiffecrts  people  of  all  ages,  but 
most  h^quently  young  adiiltri.  and  is  of  decidedly  nu« 
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Its  most  iLSUal  nit«  in  the  lip,  whei*  it  c 
JIB  a  pimple,  and  theoee  extends  to  the  cheek, 
dtructiii'e  is  the  same  as  that  of  carbuncle  in  other  I 
atuatinns,  but  it  is  occasionally  associated  with  a  wide-  J 
ttpread  thrombosis  and  suppui-atiye  phlebitis  of  the  1 
facial  and  ophthalmic  veins,  and  with  a  general  cello-  j 
litis  of  the  ia*ie  and  orbits.  In  consequence,  the  whole  I 
face  becomes  greatly  swollen,  of  a  dusky  i-eil  or  purple  I 
Milour,  and  the  eyeballs  may  protnule. 

The  usual  termination  of  a  facial  carbuncle  is  death, 
and  this  is  most  commonly  due  to  pyemia.     It  ia  I 
probable  that,  in  former  years,  some  cases  at  least  o" 
"malignant  pustule "  have  Ijeen  mistaken  for  facial  j 
curbuncle. 

BKA^'OITAKT    PtrSTiriZI,    CHABBOir,    OB 

ANTHRAX. 

ills    lire  liable   to  huffi 
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fever,"  "joint  murrain,"  "black  quarter,"  <bc.,  and 
is  caused  by  the  presence  of  a  micro-organism  called 
the  "bacillus  anthracis."  The  bacilli  are  found  in 
the  tissues  of  the  diseased  animal  as  rod-shaped 
organisms,  and  may  be  cultivated  so  as  to  grow  into 
long  filaments  containing  numerous  spores.  They 
are  very  difficult  to  kill.  The  mode  of  infection  d 
diseased  animals  is  yet  doubtful ;  it  is  probable  that 
the  organisms  can  enter  either  by  the  alimentaiy 
tract  or  else  through  wounds  on  the  surface  caused  by 
bites  of  insects,  &c. 

Malignant  pustule  is  a  disease  produced  in  man  by 
inoculation  with  the  bacillus  anthracis,  and  is  generally 
due  to  contamination  of  some  slight  excoriation  hj 
contact  with  the  hides,  wool,  or  hair  of  diseased 
animals.  It  is  consequently  most  commonly  seen  on 
the  face,  neck,  or  hands  of  wool-sorters,  tanners,  and 
others  who  are  in  the  habit  of  handling  portions  of 
infected  animals. 

Malignant  pustule  commences  as  a  small,  red, 
irritable  pimple.-  After  twelve  to  twenty  hours  a 
vesicle  forms  and  bursts,  exposing  the  deeper  layers  of 
the  skin.  Around  this  central  spot  a  ring  of  vesicles 
now  forms,  and  the  contiguous  skin  quickly  assumes 
a  dull-red  hue.  The  central  spot  dries  and  becomes 
black  and  shrivelled,  the  tissues  outside  the  ring  of 
vesicles  swell,  and  become  indurated  and  brawny,  the 
vesicles  burst  and  expose  more  black  and  shrivelled 
skin,  and  the  central  slough  thus  increases  in  size 
whilst  fresh  crops  of  vesicles  are  produced.  The 
neighbouring  lymphatic  glands  are  often  swollen. 
Symptoms  of  constitutional  affection  ai-e  frequently 
severe,  and  death  is  a  common  result ;  on  post-mortem 
examination,  the  tissues  present  appearances  such  as 
are  found  in  cases  of  septicaemia.  Occasionally 
spontaneous  recovery  occurs.  An  examination  of 
the  fluid  in  the  vesicles  will  reveal  the  presence  of 
numerous    pathogenic    bacilli,  and    the  latter   have 
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also  been  met  with  in  the  sputum,  urine,  sweat,  and 
blood. 

The  most  typical  points  about  a  malignant  pustule 
are  the  central  dry  slough,  the  ring  of  vesicles,  the 
raised  brawny  induration,  the  absence  of  severe  pain, 
and  the  total  absence  of  suppuration. 
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CHAPTER  XIII. 
TUBB&CZiB   AHB   SCBOFVUL. 

Both  tubercle  and  scrofula  are  more  fitly  dealt  with 
at  length  in  works  on  general  pathology  than  in  ob6 
devoted  solely  to  the  surgical  aspect  of  this  subject. 
It  is  not  purposed,  therefore,  to  do  more  than  indicate 
as  briefly  as  possible  the  general  meaning  which 
will  attach  to  these  words  when  employed  in  future 
chapters. 

A  tubercle  is  an  infective  granuloma  of  inflam- 
matory formation,  and,  according  to  the  belief  of  most 
authoiities,  is  dependent  for  its  origin  on  the  presence 
of  a  micro-oi'ganism — the  tubercle  bacillus.  In  its 
most  typical  form  a  tubercle  appears  to  the  naked  eye 
as  a  minute,  grey,  semi-transparent  granule,  the  si«e 
of  a  mustard  seed — a  "  grey  tubercle."  As  its  size 
increases,  the  more  central  part  of  this  granule  becomes 
opaque,  and  is  gradually  transformed  into  a  soft,  fatty, 
or  cheesy  mass — a  "  caseous  tubercle." 

Microscopical  examination  of  a  grey  tubercle  shows 
that  it  consists  of  a  collection  of  small  clusters  of  cells, 
each  cluster  being  complete  in  itself,  and  forming  a  so- 
called  "  elementary  tubercle  "  or  **  primitive  tubercle." 
The  typical  structure  of  each  of  these  latter  is — first : 
one  or  more  central  giant-cells  about  j^  of  an  inch 
in  diameter,  with  a  granular  protoplasmic  stroma 
containing  numerous  nuclei,  which  show  a  tendency 
to  be  arranged  in  a  ring  around  the  circumference  <rf 
the  cell ;  the  cell-body  generally  sends  out  processes 


b  join  those  from  other  ceUe  ia  the  neighbourhood. 
od  :  around  the  gitmt-cell  ia  a  zone  occupied  by 
which  are  larger  than  leucocytes  and  have  a  clear 
K>dy ;  they  are  of  ounect  e  iss  e  or  gin,  but 
their  likeness  to  ep  thelia  ce  la  have  been  named 
thelioid.'  Thu\l  the  outer  mai^;in  of  tliifi  zone 
i  impercept  b  y  into  a  more  or  less  dense  mass  of 
■cytes,  whi  h  m  all  cases  form  the  outer  zone  of 
primitive  uberi^le  and  in  many  mstances  make 
le  great  bulk  of  the  who  e  gr  wth  Al  he  cells 
ighout  the  pnm  ube     e  ar    embedded  in  a 

'hoid  reti  u  um  of  branc  ed  connect  e  tissue  cells, 
whole  ti  bercle  is  pract  ca  ly  non  vascular,  blood- 
Is  not  penetrat    g  beyond    ts  extreme  margins. 


^^p^^^^^^glg^ 
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tubercle  bacUloi  ia  from  .001S-.0035  i 
h ;  it  ia  usually  straight,  but  sometimes  s 
sd;  it  ia  found  in  all  parts  of  a  tubercle,  but 
iaily  in  the  giant-cells. 
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Such  is  the  dtruetm-e  of  a  typical  tubercle,  but  it 
i  would  be  erronpouB  to  suppose  that  such  is  the  strue- 

tui'e  of  all,  for  the  giant-cells  may  be  absent,  or,  if 
present,  muy  not  possess  any  definite  proceaaea,  the  , 
epithelioid  cells  may  he  very  few  and  ill-developed, 
and  the  hacillus  may  not  he  discoverable.  The  small 
cell  growth  and  the  lymphoid  reticulum  or  matiTX 
are,  however,  constant. 

An  esamiiiRtion  of  a  tubercle  at  a  later  sta^  shows 
that  the  eentriil  jmrts  of  the  elementary  tubercleB  are 
degenerating  ro  as  to  form  a  fatty  pulp,  a  result  which 
is  evidently  due  to  the  fact  that  in  the  growth  of  a 
tubercle  no  new  blooci-vesBels  are  developed.  In 
some  specimens  the  whole  of  the  growth  mny  be  found 
transformed  into  a  caseouH  mass. 

In   any  organ   affected  with  tubercle   there   is  a 
I  tendency  for  the  disease  to  spread  locally,  and  to  Bet 

up  in  the  tissuea  in  which  it  occui-s  the  processes  which 
are  common  to  all  inflammations.  On  the  other  hand. 
an  inflamed  organ  is  itself  more  liable  than  a  healthy 
one  to  become  the  seat  of  tubercular  disease.  And 
not  only  is  tubercle  locally  infectious,  it  is  constitu- 
tionally so  as  well,  and  thus  in  any  given  case  there 
is  a  possibility  of  genei'al  dissemination,  with  pro- 
duction of  tubercles  in  all  jiartw  of  the  body.  In 
such  cases  of  general  tnbercnloslB,  there  is  com- 
monly some  pjTexia,  and  the  termination  i-s  usually 
fatal. 

Scroftila  is  II  oon»!titutional  condition  in  which 
there  is  a  tendency  to  local  dii-onic  inflammations 
whose  special  cliamcteps  are — that  they  persist  long 
after  their  exciting  eauae  has  passed  away ;  that  they 
extend  to  neighbouring  parts ;  that  the  cell  exudation 
constantly  tends  to  caseate  and  to  form  a  fatty  pulp. 
01'  else  to  break  down  into  iU-formed  and  curdy  pus ; 
and  that  healthy  roparatiye  processes  are  conspicuous 
by  their  absence.  It  would  appear  that  the  tissues 
^  of  a  sci-ofulom  individnal  are  ill  Jonaed  and  of  ^0^ 

U M 
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vitality,  and  that  any  inflammation  once  started  in 
them  is  liable  to  persist  on  account  of  the  inability  of 
the  tissue  to  initiate  a  healthy  suppuration  which 
might  rid  it  of  its  disease,  or  a  proper  reparative 
process  which  might  repair  the  original  injury.  In 
all  scrofulous  inflammations  the  adenoid  or  lymphatic 
tissues  seem  to  be  particularly  implicated;  thus,  in 
the  tonsils,  pharynx,  and  intestines  it  is  the  lymphoid 
tissues  which  are  specially  diseased,  and,  although  more 
difficult  to  demonstrate,  it  is  yet  tolerably  certain  that 
in  the  strumous  diseases  of  bones  and  joints  the  same 
rule  holds  good. 

An  examination  of  a  tissue  in  a  state  of  strumous 
inflammation  shows  a  considerable  quantity  of  inflam- 
matory new  formation,  with  swelling  and  softening 
of  the  affected  part;  at  a  later  stage  there  is  much 
pulpy,  friable  matter,  and  finally  the  diseased  tissue  is 
found  infiltrated  with  caseous  material.  There  are 
no  macroscopic  or  naked-eye  tubercles  as  in  tuber- 
culosis. A  microscopical  examination  shows  the  usual 
cell  exudation  met  with  in  all  inflammations,  with 
little  or  no  formation  of  fibrous  tissue,  and  much 
fatty  degeneration.  In  addition,  in  many  instances, 
primitive  tubercles  with  giant-cells  and  lymphoid 
reticidum  are  found,  and  are  quite  indistinguishable 
from  the  similar  growths  in  the  macroscopic  tubercles 
already  described.  The  tubercle  bacillus  also  is  to  be 
seen  in  some  instances. 

The  scrofulous  constitution  may  be  either  congenital 
or  acquired.  Most  usually  it  is  the  former,  but  there 
can  be  little  doubt  that  insufficient  food  and  bad 
hygienic  conditions  may  produce  it  in  an  individual 
in  whom  no  congenital  taint  has  been  apparent.  The 
parents  of  scrofulous  children  are  often  themselves 
scrofulous,  and  in  other  cases  have  been  the  subjects 
of  tubercular  diseases;  the  children  of  consumptive 
patients  are  frequently  strumous. 

nie     connection     between     scrofula    and 
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tubercle  iaaKubjeet  wLich  hua  been  much  discoesed, 
iiiid  even  at  the  pitseut  time  much  difference  oi 
opinion  exists.  There  can  he  little  doubt  that  the 
lUseaaed  conditions  are  elwselyaUied,  but  it  is  prHctically 
eertJiin  that  the  chnical  course  of  those  cases  in  whidi 
grey  miliary  tubercles  are  present  di9ei«  very  mate- 
lially  from  that  of  the  others,  or  scrofulous  ones,  in 
which  there  is  simply  a  low  form  of  chronic  inflamma- 
tion without  the  formation  of  such  strueturea.  The 
tendency  to  dissemination  in  the  former  is  infinitely 
greater  than  in  the  latter,  and  is  a  practical  point  of 
some  importance. 

It  muflt,  however,  be  allowec)  that  in  their  micro- 
scopical characters  many  stTofulous  lesions  are  not  to 
lie  distinguished  from  those  which  are  truly  tubercular, 
and  it  "is  contended  by  some  that  the  diseases  are  of 
identical  natui-e.  In  support  of  this  conclusion,  it 
is  argued  that  tubercle  has  been  produced  in  animals 
by  inoculation  with  matter  from  a  sciof ulous  infloBima- 
tion,  and  that,  on  the  other  hand,  scrofulous  disorders 
liftve  resulted  from  inoculation  with  tubeitsle.  It  has 
also  been  demonstiated  that  the  tubercle  bacillus  is 
present  in  some  at  least  of  the  scrofulous  lesions,  and 
those  who  consider  that  it  is  the  cause  of  all  true 
tubercle  hold  that  its  pi'BKence  in  scivfulous  inflarrunar 
tions  sulhcea  to  place  the  two  processes  under  one 
classi6cation.  It  is  quite  certain  that  some  at  least  of 
the  lesions  of  scrofula  are  of  a  truly  tubeiiiular  nature, 
hut  it  is  by  no  means  proved  that  all  of  them  are ; 
«.</.,  the  eczema  of  the  head  and  face,  the  iufiamma- 
tion  of  the  eyelids,  the  strumous  ulcers  of  the  cornea, 
have  nothing  tubercular  about  them.  It  must 
always  be  remembered  that  the  general  health  of 
werofulous  childi-en  is  at  best  feeble,  that  they  are 
weakly  and  ill-nouiished,  with  stomachfiand  intestines 
often  out  of  order  and  Tinable  to  properly  digest  and 
assimilate  the  food  they  receive.  Such  patients  are 
of    course,    independently    of  their    scrofulous   taint, 

ore  liable  tjiau  healthy  children  to  such  troubles  iib 
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frequently  recurring  eczemn,  chronic  caturriis,  ami 
many  other  affections  which,  although  common  in 
Btrumoua  auhjects,  are  moat  likely  more  dependent  on 
the  general  ill-henlth  of  the  patient  than  on  his  strii- 
moUH  diathesis. 

It  is  very  probable  that  the  formation  nf  tubercle»  m 
is  in  many  eases  secondary  to  an  inflammation  whiolt  ■ 
originally  was  chronic  simply  because  the  tissue  i 
which  it  commenced  was  badly  nourished  and  lowly  I 
oiganiaed.     Thus,  the  inflammation  would  in  such  a 
case    be    primary,  and    the  formation  of    tubereto  I 
secondary.     This  actually  happens  in  some  cases  (rf  J 
phthisis,    where    the    original   trouble  is  an  attadc  I 
of  broncho-pneumonia  or  pleurisy,  and  the  tubercle  I 
is  subsequently  developed  in  the  structure  which  has  i 
been  damaged  by  the  inflammatory  process*.     TherffJ 
can,  indeed,  be  tittle  doubt  that  the  spread  of  tubercle  I 
depends  to  a  great  extent  on.  the  condition  of  the^ 
tisaaee  of  each  individual.     All  persons  are  not  equally'  ' 
predisposed  to  it,  and  all  tissues  in  the  same  penwn  a 
not  equally  liable  to  attack.      It  may  well  be  that 
in  certain  scrofulous  inflammations  the  development 
of  tubercle  at  the  seat  of  disease  is  not  followed  by 
general  affection  of  the  viscera  because  the  latter  are 
not  in  a  suf&cicntly  susceptible  condition,  whilst  in 
other  cases,  where  dissemination   and  formation  of 
maeroscopic  tubercles  are  present,  the  conditiona  For 
spreading  are  more  favourable, 

.Again,  in  those  cases  in  which  a  tubercular  A 
of  a  particular  organ  runs  its  course  imchecked  untiL'l 
the  death  of  the  patient,  and  yet  is  limited  through-  T 
out  to  that  viscus— 6.(/.,  the  lungs — in  which  it  startedt.  I 
it  is  certain  that  many  other  viacera  must  have  been  I 
exposed  to  the  infection  and  yet  have  escapetl,  b  result  J 
which  must  depend  upon  their  own  power  of  resist^fl 
ance.  It  seems,  indeed,  the  most  simple  explanation 
of  scrofulous  inflammations  to  attribute  their  o 
rence  to  the  same  cause  as  that  of  tuherele,  i 
tubei-cle    bai'illiis,   and    to    exjilahi  the    diffei-ence  in^ 
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result  l>y  the  gitiiter  powers  of  ivsLstance  of  the  tiaauea 


The  ficrofalous  eonstilution  is  auppoHed  to  show 
itself  in  the  featui-es  ami  biiild  of  the  subject.    In  the 

so-called  "  sanguine  "  variety  the  tikin  ia  thin  and 
tiiiosparent-Iooking,  the  complexion  is  clear,  the  htur 
IK  fine  and  light-coloured,  the  eyelashes  are  long,  the 
eyes  are  large  and  bright,  the  face  in  ovaj,  the  bones 
lira  Kmall,  the  muscular  development  slight,  and 
adipose  ti&sue  scanty.  In  the  "phlegmatic"  form  the 
skin  is  thick  and  the  complexiou  muddy,  the  lips  and 
iioKe  are  thick  and  prominent,  the  huii'  is  coarse  and 
dark,  the  eyelashes  are  long,  the  eyes  dark,  the 
features  are  badly  modelled,  and  the  bones  and  limbe 
iire  clumsy  and  thick.  In  many  cases  the  typical 
appearances  are  by  no  means  so  strongly  marked  aa 
the  above  summary  would  indicate,  and  between  such 
typical  cases  and  those  in  which  the  patient  merely 
exhibits  the  usual  signs  of  weak  and  delicate  health 
all  varieties  may  be  found. 

Amongst  the  mauy  ailments  to  which  scrofulous 
patients  are  liable  the  following  are  some  of  the 
commonest.  Further  descriptions  of  the  most  im- 
portant ones  will  be  foiind  in  detail  in  the  chapters 
devoted  to  special  parts  of  the  body,  such  as  the 
>)oiies,  joints,  &c. 

^le  akin  is  fi-equently  the  seat  of  chronic  eczema- 
Jous  inflammations,  which  are  eafdly  excited  by  the 
slightest  causes,  and  are  most  common  about  the  ex- 
pcwed  parts,  notably  the  head  and  face. 

Ulcers  also  ai-e  of  common  occurrence.  They  are 
typically  of  irregular  shape,  but  with  a  tendency  to 
l)ecome  circular.  They  are  variable  in  size,  and  their 
base  is  either  sloughy,  smooth,  and  shiny,  or  covered  by 
pale  and  flabby  gi-anulationa  of  irregular  size,  but 
usually  larger  than  natural.  Tlio  pus  secreted  is  scanty, 
uhreddy,  and  watery.     The  edges  are  thin,  ragged,  and 
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Tmdermmed,  anil  both,  they  and  the  miiToimding  skin  I 
are  often  blue,  eold,  and  congested.  Chilblnina  are.  I 
oommon  in  scrofulouBBubjects,aini  lichen  .ind  impetigo  1 
may  also  occur.  J 

Tlie  disease  of  the  skin  which  is  most  typical  of  1 
scrofula  is  Inpns,  which  must,  indeed,  be  regardwl  I 
aa  essentially  a  scrofulous  lesion.  J 

Iinpiu  is  most  commonly  seen  on  the  face,  and  1^  I 
specially  liable  to  attack  the  nose ;  it  usually  coi 
mences  in  the  young,  and  rarely  begins  after  the  a, 
of  five-and-twenty,  although  it  may  continue  to  rec 
at  any  age.  Its  earliest  appearance  is  in  the  form  cl  1 
a  anmll  pimple,  and  in  other  cases  there  is  a  col-  1 
lection  of  papules  or  tubercles.  The  affected  skinl 
is  redder  than  natural,  and  the  epidei'mie  foon  peelS-1 
off  and  exposes  a  raw,  red  sulfate,  which  slowly  I 
ulcerates.  In  some  cases  the  edge  of  the  lupo^  I 
nicer  is  surrounded  by  a  ring  of  small  papules  like  I 
that  which  preceded  its  formation,  and  by  a  eon-  I 
Htant  breaking  down  of  tlese  growths  the  ulcer  I 
increases  in  size.  The  discharge  from  the  ulcerated  i 
surface  is  wateiy  pus,  mixed  with  epithehal  scales^  J 
and  readily  forma  a  scab,  ai'ouud  the  edge  of  whicli  m 
ulceration  progi'essea.  f 

Aa  in  other  scrofulous  lesions,  the  iiiffammato^  1 
products  tend  to  degenerate,  and  the  tissues  around 
the  edge  of  the  ulcer  become  veiy  soft  and  friable. 
The  ulceration  is  slow,  but  may  extend  over  wide 
areas  and  involve  deep  structures.  Thus,  the  nose, 
pyeHds,  cheeks,  and  lips  may  be  implicated,  and  the 
uosal  cartilages  and  bones  may  he  deetroyed.  Even 
if  the  morbid  process  has  ceased,  it  is  peculiarly  liable 
to  recur,  and  treatment  of  a,ll  kinds  not  infi-eqnently 
fails  to  arrest  its  progress.  If  the  ulcers  heal,  the 
Mcars  are  usually  thbi  and  badly  foimed,  whilst 
cicatrization  may  progress  in  one  part  and  the  ulcer 
may  extend  in  another;  the  scars,  when  formed,  are 
very  liable  to  again  break  down. 

Microscopic   examination  of  a  hipiis  piitch  shows 
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chiefly  cell  exudation  into  the  papillary  layers  of  the 
true  skin,  with  desquamation  of  the  surface  epithe- 
lium and  enlargement  of  the  inter-papillary  epithelial 
processes.  The  sebaceous  glands  are  larger  than 
'  natural,  and  their  cells  are  in  a  state  of  proliferati(»i. 
The  exudation  around  the  hair-follicles  generallY 
causes  the  destruction  of  the  hair.  Tubercle  bacilli 
are  occasionally  present,  but  are  in  any  case  extremely 
few  and  difficult  to  find. 

The  mucous  membranes  in  scrofulous  subjecift 
are  peculiarly  liable  to  catarrh.  Thus,  such  patientB 
are  more  than  others  predisposed  to  "catch  ookL" 
The  catarrh  of  the  alimentary  tract  is  made  evideoi 
by  the  foul  breath,  furred  tongue,  and  weak  digestum. 
Stomatitis  and  discharges  from  the  nose  are  of  frequent 
occurrence,  and  enlargement  of  the  tonsils,  wither 
without  catarrh  of  the  middle  ear,  is  one  of  the 
most  common  of  all  the  lesions  met  with  in  stronuL 
Phlyctenular  ophthalmia  and  tinea  tarsi  oocur  in 
connection  with  the  conjunctiva;  from  the  vagina 
muco-purulent  discharges  are  common,  and  the 
bladder  may  be  irritable  and  unable  to  retain  urine  for 
any  length  of  time. 

The  bones  and  joints  are  as  liable  as  are  the  soft 
parts  to  scrofulous  inflammations,  but  their  diseases, 
as  well  as  those  of  the  genito-urinary  orgaaSi  will 
be  described  more  at  length  in  the  chapters  on  such 
subjects. 

The  Isrmphatic  glands  are  specially  liable  to 
scrofulous  inflammations,  and  it  has  been  pointed  oot 
by  Mr.  Treves  that  the  most  frequent  cause  of  their 
enlargement  is  ^^  a  lesion  that  implicates  the  adeniOMi 
tissues  of  a  mucous  membrane."  The  mucous  mem- 
branes of  the  naso  pharynx  and  of  the  intestinal  ani 
bronchial  tracts  are  specially  rich  in  adenoid  tiffiiWr 
and  it  has  already  been  mentioned  that  catanh  of 
these  surfaces  is  very  common.  So,  therefore,  ia  ^ 
ease  of  those  glands  common  into  which  the  lymphatki 
of  these  parts  empty.     The  glands  of  the  nedk,  th(Wr 
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and  mesentery  are  infinitely  more  often  diseased  than 
are  those  of  all  other  parts  of  the  body,  and  it  is  quite 
unusual  for  glandular  affection  to  follow  strumous 
ulceraticHi  of  the  skin  of  the  extremities  or  caries  of 
bone. 

The  diseased  glands  become  enlarged  very  slowly  as 
a  rule,  but  occasionally  their  growth  is  comparatively 
rapid  ;  they  yany  in  size,  and  sometimes  altogether 
subside;  after  an  indefinite  length  of  time  they 
become  adherent  to  the  surrounding  parts,  and 
evidences  of  inflammation  slowly  develop.  The  skin 
becomes  dull  red  and  adherent ;  suppuration  ensues, 
and  the  resulting  abscess  opens  through  an  irregular 
ragged  aperture,  which  is  very  slow  to  heal  and  leaves 
an  ugly  scar;  suppuration  does  not  occur  in  more 
than  a  small  percentage  of  all  cases.  The  pus  in  such 
abscesses  is  ill  formed,  curdy,  and  shreddy,  and  is 
mingled  with  caseous  material.  Very  often  these 
glandular  swellings  cease  to  grow,  and  remain  sta- 
tionary for  many  years;  in  such  instances  calcification 
may  ensue,  and  the  whole  gland  may  be  converted  into 
a  chalky  mass. 

On  section,  a  strumous  gland  is  softer  than 
natural,  and  generally  presents  several  masses  of 
caseous  material  embedded  in  its  substance;  glands 
which  have  been  long  diseased  may  be  completely 
converted  into  a  caseous  pulp,  with  which  is 
mingled,  in  some  cases,  a  certain  amount  of  ill-formed 
pus. 

Microscopical  examination  shows  the  changes 
common  to  all  chronic  inflammations.  The  cells  in 
the  gland  multiply  at  certain  places  which  appear  to 
be  foci  of  the  scrofulous  process,  and  at  the  same 
time  that  they  multiply  they  often  become  larger  and 
more  translucent  than  natural ;  mingled  with  the  cells 
is  some  fibrinous  exudation.  In  the  centre  of  each  of 
the  foci  above  mentioned  fatty  degeneration  of  the 
cellular  elements    soon  ensues,   caseous   masses   are 
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formed,  and  after  a  time  true  elementary  tulx 
with  giant-cells  and  a  lymphoid  reticulum  ap 
In  some  cases,  where  the  influence  of  the  scrof 
diathesis  is  less  evident,  there  is  a  formatio 
fibrous  tissue,  though  this  is  seldom  a  prom: 
feature. 
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CHAPTER  XIV. 


Venereal  sores  are  of  two  kinds— (a)  the  non-infect- 
ing ;  (6)  the  infecting. 

The  non*infecting  sore  makes  its  appearance 
from  two  to  five  days  after  exposure  to  infection,  and 
frequently  several  sores  result  from  a  single  inocula- 
tion. 

It  commences  as  a  pustule,  which  bursts  and  dis- 
charges its  contents,  leaving  an  ulcer.  The  latter  is 
generally  circular  in  shape,  sometimes  no  larger  than 
A  split  pea,  but  frequently  extending  over  a  consider- 
able area  of  skin ;  the  base  is  grey  and  sloughy,  with 
marked  absence  of  granulations ;  the  edges  are  usually 
sharply  cut — giving  a  punched-out  appearance  to  the 
sore — but  are  sometimes  ragged  and  undermined ;  the 
secretion  is  scanty,  and  consists  of  shreddy  and  watery 
pus.  Ulcers  such  as  these  may  occur  on  any  part  of 
the  penis,  but  are  most  common  on  the  glans  and  on 
the  foreskin  immediately  behind  the  corona.  In 
many  cases  the  lymphatic  glands  in  the  groin  in- 
flame and  suppurate,  the  pus  which  is  formed  in 
them  being  capable  of  producing  by  inoculation  sores 
similar  to  the  original  ulcer.  As  a  rule,  non-infect- 
ing sores  are  not  indurated,  and  are  therefore  spoken 
of  as  "  soft  sores ; "  sometimes,  however,  they  do  be- 
come indurated,  especially  when  they  extend  into  the 
areolar  tissue  beneath  the  skin.     Venereal  sores  of  all 
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kind^  are  more  liable  than  are  most  ulcers  to  take  on 
a  phagedsenic  action,  and  by  this  process  considerable 
portions  of  the  penis  may  be  destroyed.  Soft  sora 
do  not  cause  any  constitutional  infection,  and  ai9 
therefore  called  non-infecting. 

Infecting  sores  are  the  result  of  inoculatkn 
with  syphilitic  virus.  An  infecting  sore  never  makes 
its  appearance  earlier  than  ten  days  after  exposon 
to  contagion,  and  most  commonly  does  not  show  itadf 
for  about  three  weeks,  whilst  as  long  an  interval  w 
six  or  seven  weeks  may  elapse  between  infection  and 
the  development  of  the  sore.  The  infecting  sotb 
presents  three  chief  varieties : — 

(i)  The  epidermis  may  appear  abraded  or  exco- 
riated, and,  peeling  off  in  flakes,  exposes  a  circnm- 
scribed  patch  of  a  livid  purple  colour.  There  is  no 
ulceration  and  no  induration. 

(2)  An  indurated  tubercle  may  form  beneath  the 
epidermis,  and,  the  latter  remaining  intact,  the  surfaoe 
of  the  sore  is  not  excoriated  and  does  not  discharge. 

(3)  A  definite  raised  nodule  may  develop  in  the 
substance  of  the  skin.  It  is  coin-shaped,  being  flattened 
on  the  surface,  with  circular  margins,  and  a  definite 
elevated  edge ;  it  is  very  hard,  and  feels  like  a  pieoe 
of  cai-tilage  set  in  the  skin.  The  surface  is  red,  raw, 
and  excoriated;  it  discharges  a  thin  watery  flrad, 
which  contains  much  epithelial  debris  and  a  few  lenoo- 
cytes.  An  infecting  sore  such  as  this  is  a  so-called 
"  Hunterian  chancre  "  or  "  hard  sore." 

Of  these  three  forms  of  infecting  sore,  the  seoond 
and  the  third  are  the  most  common,  and  the  latter 
more  so  than  the  former.  The  most  usual  situation 
for  all  of  them  is  the  prepuce  just  behind  the  cormi 
glandLs.  They  are  commonly  single,  but  may  be 
multiple.  Any  of  these  sores,  if  irritated  by  dirt,  by 
friction  of  the  clothes,  or  by  other  agencies,  may  sup- 
purate, but  none  of  them  normally  suppurate  or  form 

ulcers.     The  induration  is  the  result  of  inflammatonr 

• 

exudation  into  the  tissues,  and  in  cases  which  are  not 
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treated  may  persist  as  long  as  six  or  nine  months,  or 
even  longer.  In  cases  of  infecting  sores  the  lymphatic 
glands  in  the  groin  become  enlarged  and  indurated. 
Often  they  are  neither  inflamed  nor  painful,  but  if 
the  sore  itself  suppurates  from  exposure  to  irritation 
of  any  sort,  then  the  glands  in  the  groin  may  inflame 
and  suppurate ;  if  pus  is  formed  in  them  it  has  no 
specific  properties,  and  is  not  inoculable. 

It  must  constantly  be  borne  in  mind  that  a  patient 
may  have  exposed  himself  to  the  infection  of  both 
infecting  and  non-infecting  sores,  and  in  not  a  few 
cases  both  varieties  of  sores  develop  in  the  same 
patient. 

The  non-infecting  and  the  infecting  sores  are  now 
generally  held  to  be  the  result  of  inoculation  with 
different  poisons.  Thus,  a  soft  sore  will  by  inocula- 
tion always  produce  a  soft  sore,  and  an  infecting  sore 
will  always  produce  a  sore  which  is  followed  by  con- 
stitutional symptoms.  A  non-infecting  sore  cannot 
produce  an  infecting  one. 


Sjrpliilis  is  a  specific  and  contagious  disease  pro- 
pagated by  local  contamination. 

An  infecting  sore,  such  as  already  described,  is  the 
usual  precursor  of  constitutional  infection,  but  it 
must,  however,  be  clearly  understood  that  by  the  time 
this  primary  sore  appears  the  system  is  already  con- 
tamina,ted,  and  that  excision  of  the  chancre  is  there- 
fore useless  as  a  preventive  measure.  The  sore  itself 
may  justly  be  considered  as  the  first  expression  of  the 
constitutional  disease. 

Further  local  evidences  of  constitutional  infection 
generally  appear  at  about  the  sixth  week  after  the 
development  of  the  primary  sore,  and  are  sometimes 
accompanied  by  slight  continued  pyrexia.  These 
early  manifestations  of  syphilis  are  liable  to  succeed 
one  another  for  a  space  of  about  a  year  or  eighteen 
months  in  untreated  cases,  and  to  this  stage  of  the 
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disease  the  name  of  secondary  sypliilis  has  beai 
applied.  In  typical  cases,  after  apparent  complete 
subsidence,  fuiiiher  local  lesions  make  their  appeiu^ 
ance,  and  to  this  stage  the  name  of  tertiary  syphfls 
is  given.  It  would,  however,  be  a  grave  error  to 
suppose  that  these  two  periods  and  their  accom- 
panying lesions  ai'e  always  clearly  separated  from  one 
another.  This  is  by  no  means  the  case,  for  lesiow 
usually  described  as  tertiaiy  may  supervene  within 
the  first  twelve  months  after  infection,  and  secondaiy 
symptoms  may  occur  after  several  years.  It  is  prac- 
tically ceiiiain  that  the  varying  severity  of  the  mani- 
festations of  constitutional  syphilis  is  not  in  any  wav 
dependent  upon  any  tilteration  in  the  character  or 
dose  of  the  original  virus,  but  rather  upon  the  con- 
stitution of  the  patient  in  whom  the  disease  occun. 
Thus  I  have  seen  extensive  rupial  ulceration  with 
destruction  of  parts  of  the  lips  and  cheeks  occur  in  a 
woman  within  six  months  of  infection  by  her  husband. 
whilst  the  latter  had  himself  only  suffered  from  slight 
sore  throat  and  a  transient  skin  eruption.  Again, 
there  are  some  men  who,  although  frequently  exposed 
to  contagion,  never  acquire  the  disease,  whilst  others 
are  not  pi'otected,  as  are  most,  by  one  infection, 
but  contract  the  disease  afresh  at  some  future  time. 
In  this  respect  syphilis  merely  resembles  many  other 
diseases,  for  there  are  plenty  of  cases  in  which  per- 
sons are  so  susceptible  to  the  infection  of  measles  and 
scarlatina  that  thev  contract  them  as  manv  sis  three 
or  four  times. 

But  although  (*onstitutional  syphilis  differs  much 
in  severity  in  different  cases,  there  are  certain  local 
lesions  which  typically  occur  in  the  early  or  secondary 
stage  of  the  disease,  and  although  at  first  sight 
they  appear  to  differ  veiy  widely  from  one  anotiier 
in  their  nature,  such  is  not  really  the  case,  for  in 
almost  all  of  them  the  same  pathological  prooesR 
is  to  be  found.  The  typical  lesion  of  seoondarr 
syphilis  is  plastic  inflammation.    The  induratimi 
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of  the  infecting  sore  is  due  to  the  exudation  of  plastics 
tymph ;  and  whether  it  be  the  testis  or  the  eyeball, 
the  arterial  system  or  the  skin,  the  periosteum  oi- 
the  Ijnnphatic  glands,  which  Ls  the  seat  of  early 
syphilitic  disease,  in  each  and  all  alike  there  is  an 
exudation  of  inflammatory  products,  a  tendency  to  the 
formation  of  young  fibrous  tissue,  and  a  consequent 
thickening  of  the  diseased  part.  In  addition  to  these 
plastic  exudations,  ulceration  occui*s  with  consider- 
able frequency  in  some  tissues,  but  it  should  again 
be  remembered  that  the  constitution  of  the  patient 
himself  has  much  to  do  with  the  determination  of 
suppuration. 

It  is  not  possible  to  deal  at  all  exhaustively  .with 
the  lesions  of  constitutional  syphilis,  and  it  is  not 
proposed  to  do  more  than  describe  very  briefly  those 
which  are  the  most  important. 

The  cutaneous  system  suifeivs  very  constantly 
in  syphilis,  and  is  often  the  seat  of  the  most  early 
evidences  of  constitutional  infection.  The  eruptions 
that  occur  are  various.  One  of  the  commonest  is  a 
roseola,  which  commences  on  the  abdomen  and  thorjix, 
extends  afterwards  to  other  parts  of  the  body,  and 
usually  fades  without  treatment  in  the  course  of  a 
few  weeks.  In  such  an  eruption  there  are  numerous 
rose-coloiu'ed,  circular  spots,  which  are  sometimes  so 
closely  set  that  there  appears  to  be  but  little  unaltered 
skin,  while  in  other  cases  they  are  very  few  and  faint 
in  coloui\  The  spots  are  not  at  all  raised,  and 
readily  disappear  on  pressure. 

Mingled  with  this  roseola  there  is  frequently  seen 
a  lichenous  eruption,  consisting  of  numerous  small 
papillse  of  a  copper  colour,  which  terminate  either  by 
desquamation  or  resolution. 

At  a  later  period  tubercles  may  be  developed. 
They  differ  from  the  papillse  of  lichen  chiefly  in  their 
size,  and,  like  the  latter,  are  the  result  of  plastic 
exudation  into  the  papillary  layer  of  the  skin.  The 
epithelium  covering  these  tubercles  almost   always 
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desquamates,  and  comes  away  in  very  fine,  powdeiy 
scales.  After  desquamation,  the  tubercular  eruptkm 
assumes  a  dull-red  or  copper  colour.  In  some  patienti 
the  tubercles  ulcerate,  in  others  they  do  not,  but  in 
either  case  permanent  pigmented  scars  are  frequently 
left.  The  forehead — ^and  face  in  general — is  one  d  \ 
the  favourite  sites  of  these  tubercles,  the  resultiiig  -j 
pigmented  scars  being  very  unsightly.  ! 

Another  rash,  which  is  one  of  the  earliest  to  appear 
as  well  as  one  of  the  latest  to  persist,  is  the  squamooB  \ 
syphilide,  to  which  the  name  of  syphilitic  psoriasis  i«  ' 
often  applied.  The  most  common  sites  of  the  eruptioD 
are  again  the  abdomen  and  thoi-ax,  and  the  flexor 
aspects  of  the  arms  and  forearms.  The  rash  con- 
sists of  circular  spots,  slightly  raised  from  the  surface, 
sometimes  white  from  the  presence  of  epithelial  debris, 
and,  when  the  latter  has  been  cast  off,  of  a  dark-reddish 
tint.  The  palms  of  the  hands  and  the  soles  of  the 
feet  are  affected  with  comparative  frequency,  and  in  j 
these  situations  the  eruption  is  most  persistent  and 
intractable.  The  squamous  syphilide  can  generally 
be  readily  diagnosed  from  simple  psoriasis,  for  there 
is  often  some  other  evidence  of  syphilis ;  it  does  not  j 
occur,  as  the  simple  form  does  frequently,  in  children ; 
the  elbows  and  knees,  common  sites  for  psoriasis,  are 
usually  not  implicated ;  the  rash  is  common  on  the 
ilexor  surfaces  and  on  the  palms  and  soles ;  it  is  some- 
times mixed  with  other  of  the  syphilitic  eruptions 
already  described,  and  in  its  later  stages  assumes  the 
typiciil  coppeiy  colour. 

Pustular  eruptions  are  not  common  in  secondaiy 
syphilis,  but  one  form  is  met  with  sufficiently  often  to 
(lesei-ve  mention.  This  is  the  syphilitic  ecthyma,  in 
which  pustules  form  in  the  slon  and  come  to  the 
surface  and  discharge  theii*  contents  without  there 
being  at  any  time  marked  pain  or  suri'ounding  inflam- 
mation. After  the  pustule  has  bui-st,  a  scab  forms  of 
a  circular  shape  and  consideiuble  thickness ;  it  is  very 
adherent,   and   often  persists  for  a  long   time.     K 
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removed,  a  circular  sloughy  ulcer  is  exposed,  which, 
when  not  treated,  again  becomes  scabbed  over,  and 
shows  but  little  tendency  to  heal.  When  cicatrization 
does  occur,  a  circular  and  permanent  scar  remains. 

Such  is  a  very  brief  description  of  the  most 
eommon  forms  of  skin  eruption  met  with  in  secondary 
syphilis,  but,  although  they  have  been  treated  of 
separately,  it  should  be  borne  in  mind  that  one  of 
the  chief  characteristics  of  syphilitic  rashes  is  that 
they  diiier  in  different  parts  of  the  body,  and  in  any 
individual  case  of  syphilis  several  of  the  above  varieties 
may  be  present  at  one  and  the  same  time. 

Most  of  the  eruptions  are  liable  to  assume  the 
copper  tint  after  lasting  for  some  weeks,  and  scars,  if 
formed,  are  specially  liable  to  be  pigmented. 

The  cutaneous  appendages — the  hair  and  nails — 
suffer  together  with  the  skin  itself.  The  hairs  become 
loosened  in  their  sheaths  by  an  extension  to  them  of 
some  of  the  inflammatory  processes  in  progress  in  the 
skin,  and  are  shed  in  great  numbers.  In  some  cases 
the  head  becomes  completely  bald,  and  the  hair  of  the 
face  may  share  in  the  general  destruction.  In  most 
cases,  baldness  is  not  permanent,  and  after  a  time  the 
liair  becomes  as  thick  as  before. 

The  nails  are  liable  to  be  attacked  by  a  low  form  of 
inflammation  which  extends  to  the  matrix  and  causes 
much  swelling  and  tenderness  of  the  whole  finger- 
end.  The  ensuing  ulceration  is  most  chronic  and 
intractable,  and  generally  continues  until  the  nail  has 
Iwen  removed  by  the  surgeon,  for,  although  it  is 
loosened  by  the  iilceration,  it  is  comparatively  seldom 
entirely  separated. 

Tlie  mucous  surfaces. — At  the  same  time  that 
the  eruptions  appear  on  the  skin,  the  mucous  mem- 
banes  are  commonly  the  seat  of  syphilitic  inflamma- 
tions. 

On  the  anus,  at  the  junction  of  the  mucous 
lining  with  the  cutaneous  surface,  "  mucous  tuberclea" 
develop.     These  are  warty  growths  with  broad  bases 
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of  attnchnient  i^veretl  by  a  thin  Liver  of  epithelium, 
iinil  muixt  from  the  coD^^^taut  watery  (liscbsrgv  which 
extides  from  them.  Th*y  are  romnumly  multiple, 
iintl,  when  eic-uriateil  or  inflamed,  give  rise  t«  con- 
fiiderable  pain.  They  consist  of  young  connective 
tissue,  and  van*  in  size  from  an  ordinary  cutaneous 
wai-t  to  a  hjizel-nut. 

Tlie  lips  are  also  liable  to  be  attacked  by  similar 
growths,  which  seldom  attain  so  great  a  size  as  do 
those  around  the  anus.  In  addition,  the  lips  are  often 
(M-at'ked,  fissured,  and  superticially  uleei'atetL  Th» 
gums  mil y  l)e  in  a  similar  state. 

The  tonsils  are  nicemted  in  almost  every  case  of 
iicqiiiiL'il  jivjihilis.  They  become  swollen  and  inflamed, 
iind  tilL*rs  of  circuhir  shape  with  sharply  cut  edges 
(leuetnite  deeply  into  their  substance ;  the  base  of 
the«e  ulcers  is  often  sloitghy.  Mucoils  tubercles  also 
may  foiTD  on  the  tonsils. 

The  ton^e  is  sometLmes  involved  in  the  eniplious 
which  occur  on  the  cutaneous  surfaces,  and  is  specially 
liable  to  be  attacked  by  the  squamous  syphilide.  Super- 
ficial ulceration  is  common  around  its  edges,  but  deep 
ulceration  is  rare. 

The  larynx  may  be  tdniply  inflamed,  and  its  mu- 
cous meuibniue  ulightly  swollen,  or  mucous  tubercles 
ivnd  supei'ticial  ulcei'ation,  snch  or  occur  on  the  lips  and 
tongue,  may  be  pi-esent.  It  is  to  the  diseased  state  of 
the  laiyns  rather  than  to  that  of  the  tonsils  that  the 
hoarseness  which  so  often  occurs  in  secondaiy  syphilis 
is  to  be  attributed. 

The  nose  is  not  often  affected  in  eaily  syphilis, 
hut  its  ijiucoiw  lining  is  occasionally  inflamed  at  the 
winie  tinie  that  the  lips  and  gums  are  attacked. 

^te  eye. — The  commonest  afftction  of  the  eye 
in  secondary  syphUia  is  plastic  iritis.  This  is  accom- 
mnied  by  pain  and  achmg,  with  more  or  less  photo- 
phobia and  lachrymation .  An  examination  shows  that 
'   I   conjunctiva  is   hyper-vascidar,    and  the    "-'-    " 
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suiToiinded  by  the  deep  zone  of  vessels  which  is  the 
usual  accompaniment  of  all  forms  of  iritis.  The 
aqueous  humour  is  turbid  from  admixture  with  in- 
flammatory products,  and  the  colour  of  the  iris  is 
consequently  blurred  and  altered  in  shade..  The  pupil 
is  sluggish,  often  different  in  size  from  its  fellow,  and 
sometimes  irregular.  In  the  anterior  chamber,  on 
the  margins  of  the  pupil,  and  in  the  substance  of  the 
iris  may  be  seen  beads  of  lymph.  If  syphilitic  iritis 
is  allowed  to  run  its  course  unchecked,  the  plastic 
eflftision  is  liable  to  become  organized,  so  that  the  pupil 
is  either  blocked  by  fibrous  tissue,  or,  more  frequently, 
the  iris  becomes  adherent  to  the  lens  capsule  on  the 
one  hand  or  to  the  corneq,  on  the  other.  The  forma- 
tion of  such  adhesions  is  often  followed  by  a  very 
persistent  form  of  chronic  iritis,  which  sometimes 
results  in  a  gradual  extension  of  the  inflammation  to 
the  ciliary  processes  and  choroid. 

The  testes  are  often  attacked  by  plastic  in- 
flammation ;  one  or  both  glands  may  be  involved. 
In  this  form  of  orchitis  there  is  a  general  enlargement 
of  the  testis  from  effusion  into  it  of  plastic  exudation, 
which  tends  to  become  organized  into  fibrous  tissue, 
but  which  is  generally  in  great  part  finally  absorbed 
even  in  cases  which  are  not  subjected  to  treatment ; 
on  section,  such  a  testis  will  appear  moi*e  tough  and 
fibrous  than  a  normal  organ.  In  these  cases  the 
inflammation  commonly  extends  to  the  tunica  vaginalis, 
and  effusion  of  fluid  into  the  cavity  of  the  latter  is  of 
frequent  occurrence.  The  epididymis  is  not  usually 
implicated  in  the  inflammatory  process,  and,  except  f  oi* 
slight  cedema,  the  cord  is  also  free.  Such  a  testis  is 
painless,  and  gives  no  trouble,  except  by  its  size.  It 
is  often  as  large  as  a  hen's  eggy  smooth,  heavy,  oval, 
not  tender,  with  marked  absence  of  testicular  sensation 
when  subjected  to  pressure,  and  firm  to  the  touch. 
In  cases  of  long  duration,  the  gland  substance  may  be 
compressed  by  the  conti-action  of  the  fibrous  tissue, 
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ninl  become  atrophied.     The  organ  tlnia  ptiGses'ii 
a  couditiou  of    cirrhomK  entirely  aualugous  to  that 
whioh  is  met  with  in  the  livei'  of  dniiLkardK. 

The  diseuses  of  the  bones,  joints,  and  arteriu 

are  deseribed  in  the  chuptpi-s  devoted  to  tliese  subjects. 

XmTZ&XT    STPHZIiZB. 

The  typicivl  lesion  til  tertiaiy  syphilis  ia  tis 
formatiou  of  gammata.,  lint,  iu  tuiditiou,  thia«  k 
a  general  tendency  to  snppurations  in  various  pArts 
of  the  body. 

A  gumma  is  an  inflammatory  new  growth  in  which 
the  cell  exndutioii  has  a  special  tentleucy  to  degenerate 
iind  form  gummy  or  caseous  QiaEses.  The  exiidatirniat 
tirst  is  in  no  way  dLitingiiishable  from  that  of  a  simple 
inflammation,  audits  initial  tendency  is  to  develop  into 
yoiuig  fibrona  tissue.  This  development,  however,  iS 
generally  very  impei'feet,  for  the  cell-growth  w  not 
sufficiently  vascularized,  and  soon  degenerates  into  h 
caseous  pnlp.  The  caaeoua  material  is  always  found 
in  'the  central  or  oldest  part  of  the  gnmina,  and  is 
surrounded  by  the  iU-deveioped  fibrous  tissue  just 
mentioned,  whilxt  outside  thie  again  the  cell  exudation 
progresses,  and  caiifles  a.  constant  increase  in  the  site 
of  tlie  swelling.  Three  zonen  ai-e  commonly  ilescribed 
in  a  gumma — the  outer  or  ceUiUar,  the  middle  or 
fibi'oua,  and  the  centtiil  ov  caseous. 

Ah  a  gumma  incroiise^t  in  rIm  it  is  accompanied  by 
aU.  the  symptoms  of  chronic  inflammation,  and  is  often 
surrounded  by  much  plastic  exudation.  When  it 
comes  to  the  surface  and  discharges  its  contents,  a 
circiUar  ci'ater-like  cavity  ia  left,  the  edges  of  which 
are  much  undermined,  and  tbe  base  sloughy.  If  no 
treatment  be  adopted,  healing  is  very  alow,  and  a 
depressed  scar  always  results.  Gummata  vary  much 
in  size,  the  average  growth  being  not  larger  than  a 
walnut,  whilst  swellings  as  large  as  or  larger  than  an 
apple  ai'e  sometim.ca  seen.  The  commonest  sites  for 
minunata  are  the  mu-wles  and  suiwutaneous  tissues, 
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but  they  occur  also  in  the  liver,  kidneys,  spleen,  brain, 
spinal  cord,  tongue,  biursse,  joints,  and  testes.  In 
.addition  to  the  definite  circidar  swellings  to  which 
the  name  of  gumma  should  be  limited,  inflammations 
with  a  tendency  to  the  same  formation  of  caseous 
matter,  but  without  the  same  circumscription  or 
tendency  to  form  globular  masses,  are  common  in 
tertiary  syphilis,  especially  .in  connection  with  the 
osseous  system.  To  such  inflammations  the  epithet 
of  "  gummatous  "  is  well  applied. 

Diseases  of  the  skin  and  cellular  tissue. — 
Ulcers  of  a  peculiarly  unhealthy  and  persistent 
nature  are  of  frequent  occurrence  in  tertiary  syphilis. 
They  may  form  in  any  part  of  the  body,  but  are 
perhaps  most  common  on  the  lower  extremities. 
The  Imse  of  such  an  ulcer  is  usually  sloughy,  and  the 
pus  secreted  scanty  and  shreddy.  The  edges  are 
Bharply  cut,  and  are  often  crescentic  in  shape ;  these 
ulcers  sometimes  attain  a  considerable  size,  and  when 
occurring  on  the  face  may  simulate  lupus. 

Rupia  is  a  form  of  ulceration  of  the  skin  which 
is  met  with  in  syphilis  alone.  Each  ulcer  com- 
mences as  a  vesicle ;  this  pustulates,  its  contents  are 
discharged,  and  a  scab  forms.  Beneath  the  scab 
ulceration  progresses  eccentrically,  and  fresh  scabs 
are  produced.  In  consequence  of  the  constant  increase 
in  circumference  of  the  ulcer,  the  more  recent  scabs 
are  larger  than  the  earlier  ones,  and  a  conical  concre- 
tion is  thus  formed,  the  first  and  smallest  scab  being 
at  the  apex  of  the  cone.  If  the  scab  is  removed,  an 
Unhealthy,  sloughy  ulcer  of  circular  shape,  and  about 
the  size  of  a  sixpence  or  a  shilling,  is  exposed.  When 
this  has  healed,  a  pigmented  cicatrix  remains.  A 
score  or  two  of  such  ulcers  may  be  present  at  the 
Same  time  in  a  single  individual. 

Diseases  of  the  mucous  surfaces. — ^The 
tongue  may  be  the  seat  of  gummatous  growths  oi' 
erf  deep  ulceration.  The  former  occur  chiefly  on  the 
dorsum,  and  often  near  the  tip.     They  vary  in  size 
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from  a  pea  to  a  walnut,  and,  when  their  contents  h&ve 
discharged,  a  typical  gummatous  ulcer  remains.  The 
deep  ulceration  may  affect  the  whole  dorsum  of  the 
tongue,  or  a  part  onlj  of  one  of  the  lateral  margins. 
In  the  former  case  fissures  form,  and  the  whole  suHaoe 
becomes  cracked  and  furrowed.  In  the  latter,  deep 
ulcers,  with  sharply  cut  edges  and  sloughy  bases,  d^ 
velop  on  the  sides  of  the  tongue,  chiefly  towards  its 
posterior  part,  and  sometimes  closely  simulate  epithe- 
lioma. Both  these  forms  of  ulceration  are  most 
persistent  and  intractable,  and  are,  moreoTer,  liable 
to  frequent  recurrences. 

The  larsrnx,  like  the  tongue,  is  liable  ^to  be 
destroyed  in  part  by  ulceration.  This  very  frequent)^ 
commences  in  the  epiglottis,  and  may  completdy 
desti"oy  it.  The  ary-epiglottic  folds  are  also  commonty 
involved,  and  the  destructive  process .  may  extend  to 
the  true  vocal  cords.  In  bad  cases  the  cartilages  of  the 
larynx  are  attacked,  and  either  ulcerate  or  necrose. 
In  consequence  of  the  very  considerable  formation  of 
fibrous  tissue  which  follows  the  ulceration,  the  glottis 
is  sometimes  stenosed,  and  dyspncEa  i-esults. 

The  alimentary  tract  as  a  whole  is  remai'kaUy 
free  from  syphilitic  disease,  for  although  cases  (rf 
ulceration  of  the  small  intestines  have  been  recorded, 
they,  as  well  as  the  oesophagus  and  stomach,  usually 
escape.  The  rectum  is  not  so  fortunate,  and  extensiTe 
ulceration  spreading  up  the  gut  from  near  the  anus 
sometimes  causes  the  formation  of  numerous  fistube, 
with  thickening  of  the  gut  and  resulting  strictuie. 
In  some  cases  a  fatal  result  ensues  either  fix)m  long- 
continued  suppuration  or  from  peritonitis. 

Visceral  syphilis. — This  subject  is  too  large  to 
be  dealt  with  at  any  length  in  the  present  work,  and 
it  must  suffice  to  mention  briefly  the  chief  changes  that 
are  found. 

The  lungs  and  heart  are  not  often  affected,  but  the 
former  may  be  the  seat  of  fibroid  induration,  and  in 
the  latter  organ  gummata  ma^  de^^loi^. 
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The  Abdominal  viscera  are  more  frequently  di 
In  the  Kver  and  spleen  gummata  are  common,  and  in 
the  former  viscus  the  capsule  may  he  thickened  by 
peri-hepatitis,  and  bands  of  fibi-oua  tissue  may  develop 
in  its  aubstance ;  by  the  contraction  of  these  bands 
the  liver  becomes  puckered,  and  its  surface  deeply 
fissured  and  irregularly  lobed.  Gummata  may  form 
in  the  kidneys  also,  but  are  less  common  than  in  the 
liver  and  spleen.  In  all  these  viscera  there  is  often, 
in  addition  to  other  lesionSj  amyloid  degeneration. 

Both  the  brain  and  spinal  cord  are  liable  to  gum- 
matous disease,  and  sclerosis  may  result  from  the  for- 
mation and  contraction  of  fibrous  tissue.  The  peri- 
pheral nerves  also  are  occasionally  the  seat  of  syphili- 
tic inflammation. 


In  the  testes  gummata  are  met  with  ;  they  occupy 
the  body  of  the  gland  rather  thiin  the  epididymis, 
and  are  prone  to  break  down  and  discharge  through 
the  scrotum.  A  testis  with  gummatous  growths  in  in 
the  earlj'  stage  nodular  and  of  iiTeguiat  Awge,  tt"£vi. 
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Inter  on  is  often  in  great  part  destroyed ;  both  ti 
may  be  affected. 

The  syphilitic  disonses  of  the  eye  are  hoth  n 
and  destractive  ;  the  most  important  are  diffuse  in- 
flammations of  the  clioroid  and  retina,  and  chroiiii.' 
inflammations  of  the  bis  and  ciliaiy  region. 

The  diseases  of  the  bones,  joints,  and  vessels  in  t«i'- 
tiaiy  syphilis  arv  described  in  the  chapters  devoted  to 
these  subjects, 

COITGSWITAK    BWHIZiXB. 

Syphilis  may  be  transmitted  to  the  offspiing;  bv 
either  parent,  and,  when  inherited  from  the  father, 
the  mother  may  herself  become  infected  from  the  chilil 
without  the  occuri'enee  of  any  primaiy  sore. 

A  syphilitic  infant  fi-equently  shows  no  evident  signs 
of  disease  at  the  time  nf  birth,  and  none  may  appear 
for  several  weelts.  In  other  en  sea  the  chOd  is 
evidently  syphilitic  when  bom.  Tlie  disease  often 
results  in  the  death  of  the  foetus  whilst  i»  utero,  a 
fact  which  readily  explains  the  frequency  of  mis- 
carriage  in  mothers  who  are  pregnant  by  syphilitic 
hiiHbands. 

One  of  the  eai'liest  symptoms  of  congenital  syphilis 
is  a  difficulty  in  breathing,  which  has  eameii  for  the 
disease  the  popular  name  of  "the  snuffles."  This  is 
due  to  inflammation,  and  possibly  idceration,  of  the 
mucous  membrane  of  the  nose,  with  consequent  catarrh 
and  obstruction  to  the  free  entiy  of  aii'.  In  had  cases, 
on  account  of  the  inteiference  with  the  nasal  respira- 
tion, the  child  has  gi'eat  difficulty  in  sucking. 

Within  a  few  weeks,  eniptiaiiK  appear  on  the 
cutaneous  anil  mucous  surfaces,  especijilly  on  the 
buttocks.  The  eruption  differs  in  different  cases,  and 
in  different  paits  of  the  body  in  the  same  case. 
Sometimes  thei'e  are  rose-coloured  spots,  and  with 
these  may  be  mingled  others  of  a  distinct  coppeiy 
colour.  On  the  palms  of  the  hands  and  soles  of  the 
feet  the  eruptUin    is   geneniWy   M^^v.vmims,  ftw.4  tW 
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epidermis  desquamating.  Around  the  anus,  in  the 
groins,  and  at  the  angles  of  the  mouth  mucous  tubercles 
are  common.  Occasionally  the  eruption  is  vesicular, 
and  large  bullae  are  formed ;  to  such  a  rash  the  name 
of  "syphilitic  pemphigus"  is  applied.  The  whole 
sMn  is,  in  bad  cases,  much  wrinkled,  dry,  and  dirty, 
and  the  child  looks  prematurely  old  and  wizened. 
Cracks  and  fissures  are  common  about  the  angles  of 
the  mouth,  and  often  leave  pale  radiating  scars  which 
permanently  mark  the  patient  and  afford  valuable 
evidence  of  the  disease. 

There  is  frequently  considerable  disturbance  of 
the  gastro-intestinal  tract,  with  tumid  abdomen  and 
diarrhoea.  The  abdominal  viscera  may  be  enlarged 
either  by  amyloid  disease  or  by  simple  congestion  and 
fibroid  thickening.  The  milk-teeth  are  late  in  being 
cut,  and  are  liable  to  early  decay;  they  do  not, 
however,  exhibit  any  change  which  is  typical  of 
syphilis. 

The  osseous  system  exhibits  lesions  which  are 
amongst  those  most  characteristic  of  the  disease. 
They  have  been  especially  described  by  Drs.  Barlow 
and  Lees  in  England,  and  by  Professor  Parrot  in 
Prance.  These  lesions  are  of  two  kinds — (i)  atrophic, 
(2)  osteophytic. 

In  the  bones  of  the  skull  the  atrophic  lesions  are 
of  two  varieties.  In  the  one  the  bone  is  not  diminished 
in  thickness,  but  its  substance  undergoes  a  degenera- 
tive change,  with  the  production  of  a  gelatinous-like 
material,  the  bone-salts  being  removed.  In  the  other 
there  is  simple  atrophy  of  the  cranial  bones  at  those 
parts  where  they  are  exposed  to  the  greatest  pressure, 
the  bone  being  thinned  away  until  the  brain  is  only 
covered  by  a  transparent  membrane.  In  this  condition 
— which  is  almost  exactly  similar  to  that  which  is 
met  with  in  rickets,  and  to  which  also  the  name  of 
"  craniotabes  "  is  applied — the  soft  places  in  the  skull 
can  be  readily  felt  by  the  finger  during  life  ;  this  is  not 
the  case  with  the  gelatiniform  degeneration. 
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Bku1l    from    >    ooso    of    Congenitnl    Sj]>liilis, 
showiDB  Iho  symmBtrical  bosaea  over  the  Inmtal  1 
iiud  [Uiriutal  boiioa  which  result  from  pc^rioBtiti 

calvuria.  This  tliickening  occurs  in  verj-  del 
tdtuations,  and  ia  almost  invariably  Kymmetrical.  The 
sites  for  the  thickemng  are  the  parietal  a.nil  frontal 
bones  on  each  uide  of  the  middle  line,  and  in  close 
p-oximity  to  the  anterioT  fontaneUe.  In  these  tutua^ 
tions,  rounded,  raised  bosses  of  hone  are  formed, 
which  Hometimea  attain  a  thickness  of  Imlf  an  inch  or 
more,  and  produce  a  uuist  pecidiar  and  chnnuiteristic 
appearance.  Skulls  so  jiltei-ed  in  shape  are  fi'eqiieutly 
called  "natiform." 

In  the  long  bonea  the  atrophic  lesions  are  limited 
to  the  epiphysial  ends.  They  aw:  characterized  1^  ex- 
cessive iMilcification  of  the  caililage  matrix,  and  the 
consequent  formation  of  a  veiy  imperfect  bone,  and 
by  the  absorption  of  the  Irony  already  pi-odnoed.  In 
oonseqneuce  of  these    iilteni tions    in    Htruetm'e,   the 
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attachment  of  the  diaphysis  to  the  epiphysis  becomes 
weakened,  and  complete  separation  is  readily  produced  ' 
by  the  application  of  slight  violence.  When  this 
separation  occurs,  suppuration  occasionally  ensues. 
In  these  cases  of  disease  of  the  epiphysial  ends,  there 
may  be  a  spurious  paralysis,  which  is  dependent  upon 
the  pain  caused  by  movement  as  well  as  on  the 
inherent  weakness  of  the  bone.  Gelatiniform  degene- 
ration, such  as  affects  the  skull,  is  also  met  with  in 
the  long  bones. 

The  osteophytic  lesions  are  much  more  common 
than  are  the  atrophic  ones ;  the  bones  most  commonly 
affected  are  the  humerus,  tibia,  femur,  and  ulna, 
although  no  bone  is  altogether  exempt.  The  forma- 
iiion  of  osteophytes  is  in  some  cases  very  extensive,  and 
the  osteophytes  themselves  present  various  appear- 
ances. In  one  variety,  described  by  Parrot  as  the 
"  osteoid,"  there  is  a  production  of  new  bone  which  is 
rather  more  spongy  than  normal  osseous  tissue,  and  is 
deposited  in  a  series  of  layers  placed  one  on  the  other, 
and  each  separated  from  the  one  beneath  by  a  layer 
of  medulla.  In  other  cases  the  new  formation 
beneath  the  periosteum  is  hardly  at  all  calcified,  and 
consists  rather  of  fibrous  tissue  of  a  yellowish  colour, 
slightly  vascular,  and  simulating  the  animal  matrix  of 
bone.  To  this  variety  of  osteophytic  growth  Parrot 
has  applied  the  term  "  rachitic,"  but  between  it  and 
the  osteoid  variety  all  grades  may  be  found. 

The  above  are  the  chief  forms  in  which  congenital 
syphilis  manifests  itself  in  the  infant.  Later  in  life 
other  changes  occur,  which  are  too  extensive  to  permit 
of  lengthened  description. 

The  cornea  may  be  the  seat  of  interstitial  keratitis, 
an  affection  which  commences  in  one  eye  and  goes  on 
to  produce  a  more  or  less  complete  opacity  of  the 
whole  cornea,  but  afterwards  tends  to  clear  up,  and 
generally  leaves  only  a  few  slightly  opaque  patches. 
The  other  eye  begins  to  be  affected  at  the  time  when 
the  eye  first  attacked  is  improving,  and  passes  through 
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similar  stages  of  disease.  The  retina,  the  iris,  and  the 
choroid  may  be  attacked  by  chronic  inflammations. 
Deafness  is  liable  to  supervene  very  suddenly  in  early 
childhood,  and  to  result  in  complete  loss  of  hearing. 
It  is  apparently  of  nervous  origin,  and  occurs  in- 
dependently of  all  external  cause  or  apparent  change 
in  the  conducting  media.  Chronic  inflammation  of 
the  tympanum,  with  thickening  of  the  membrane,  is 
also  met  with  in  congenital  syphUis. 

The  permanent  teeth  are  in  some  cases  deformed 
in  a  very  typical  manner.  The  central  incisors  are  small 
and  ill-developed,  are  separated  from  one  another  bj 
a  larger  space  than  is  usual,  and  are  deeply  notched 
on  their  cutting  edges.  It  is  to  this  notching  that  the 
greatest  importance  is  to  be  .attached.  The  lateral 
incisors  and  the  canines  are  brittle,  and  the  enamel  is 
broken  away  at  their  free  edges  so  as  to  leave  a 
portion  of  the  dentine  protruding,  like  the  peg  of  a 
peg-top,  from  the  rest  of  the  crown.  All  the  teeth  are 
liable  to  premature  decay. 

Ulcerations  of  the  skin  and  gummata  are  of 
common  occurrence  in  congenital  syphilis;  they  do 
not  differ  from  similar  lesions  in  patients  who  ha^ 
acquired  the  disease. 

Chronic  osteitis  and  periostitis  ai'e  not  in* 
frequently  met  with  in  children  of  about  six  to  twel?» 
years  of  age.  They  affect  chiefly  the  long  bones,  anl  i 
in  some  cases  attack  several  bones  in  the  same  patient^ 
causing  much  deformity  by  the  great  thickening,  as  veil 
as  curvature  and  lengthening,  which  they  produce. 
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CHAPTER    XV. 
TUMOURS. 

A  TUMOUB  is  a  mass  of  newly  formed  tissue  tending 
to  grow  and  persist  independently  of  the  structures 
amongst  which  it  is  placed,  and  not  serving  any  useful 
or  physiological  purpose.     Thus,  a  tumour  differs  in 
all  these  particulars  from  a  mere  hypertrophy,  which 
is  commonly  the  direct  or   indirect   result  of   local 
changes  in  nutrition,  or  is  a  consequence  of  increased 
physiological    requirements,    and    which,    moreover, 
instead   of  persisting,  as  a  tumour  usually  does,  is 
liable  to  subside  when  the  stimulus  which  induced  it 
has  passed  away.     In  another  respect  also  a  tumour 
differs  from  a  mere  hypertrophy,  for,  whilst  in  the 
latter  the  natural  shape  of  the  organ  or  tissue  is 
preserved,  a  tumour  forms  a  definite  swelling  or  out- 
growth, which  usually  spoils  the  normal  symmetry  of 
the  part. 

From  inflammatory  swellings  a  tumour  differs  in  its 
tendency  to  persist,  and  not  to  terminate  in  resolution 
or  suppuration  ;  in  its  origin,  which  is  frequently  in- 
dependent of  all  exciting  causes ;  and  in  its  intimate 
structure,  which  is  usually  materially  different  from 
that  seen  in  inflammatory  growths. 

Again,  a  tumour  being  defined  as  a  "  mass  of  newly 
fcrmed  tissue,"  it  is  evident  that  swellings  caused  by 
extravasation  of  blood,  by  displacement  of  an  organ,  or 
by  distension  with  £uid  of  a  pre-existing  cavity,  svicYi 
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as  the  tunica  vaginalis  or  a  bursa,  cannot  be  included 
under  this  head. 

cAusss  or  TVMomts. 

The  causes  of  tumours  are  but  little  known, 
and  even  in  those  cases  where  their  origin  is  distinctir  • 
traceable  to  injury  or  irritation  we  are  at  preseni 
quite  unable  to  explain  why  in  the  vast  majority  of 
cases  these  usually  produce  inflammatory  changes^ 
whilst  in  the  few  they  cause  tumour-growth.  The 
following  theories  have  been  advanced,  and,  as  they 
all  have  something  to  support  them,  they  may  be 
briefly  considered. 

First,  inclusion  theory,  or  embryonic  hypo* 
thesis  of  Cohnheim. — According  to  this,  tumonn 
are  developed  from  embryonic  cells,  which,  having 
been  produced  in  greater  numbers  than  are  required 
for  the  formation  of  the  foetal  tissues,  remain  in  the 
locality  in  which  they  originally  grew,  and  are  lighted 
up  into  active  growth  either  by  the  application  d 
some  artificial  irritation  or  by  the  normal  physiologicaL 
iictivity  of  the  part  excited  in  a  natural  manner. 

In  suppoi-t  of  this  theory  it  is  pointed  out  that  moles, 
which  are  composed  of  connective-tissue  cells,  may 
develop  in  later  life — and  especially  if  irritated — into 
melanotic  sarcomata;  that  the  exostoses  which  are 
common  at  the  articular  ends  of  long  bones  un- 
doubtedly develop  from  portions  of  epiphysial  carti- 
lage which  have  been  left  uncalcified  in  the  shaft; 
and  that  many  tumours  originate  in  parts  of  the  body 
in  which  structures  present  in  foetal  life  have  been  sap- 
pressed,  or  in  parts  where,  in  the  process  of  closure  of 
clefts  or  involutions  of  epithehum,  it  appears  probable 
that  more  cells  than  could  be  utilized  might  have 
been  included.  For  example,  epithelioma  is  meet 
common  at  the  junction  of  mucous  membrane  with 
skin,  and  in  parts,  like  the  rectiun  and  uterus,  where 
a  junction  has  been  effected  during  foetal  life  between 
the  viscera  and  the  surface  of  the  body.     Although, 
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however,  this  theory  is  an  attractive  one,  it  by  no 
means  accounts  for  even  a  considerable  proportion  of 
all  tumours,  and  is  not  sufficiently  supported  by  either 
physiological  or  histological  research  to  allow  of  its 
general  acceptance. 

Second,  hereditary  influence. — In  a  certain 
number  of  cases  of  tumour  a  clear  family  history  of 
similar  growths  may  be  obtained.  This  of  course 
does  not  prove  that  tumours  are  of  constitutional 
origin,  for  they  may  be  inherited  as  local  affections, 
just  as  may  club-foot  or  other  deformities. 

Third,  irritation  and  injury. — Whilst  foetal 
inclusion  and  hereditary  taint  may  act  as  predisposing 
causes,  irritation  and  injury  may  be  considered  as 
exciting  causes  of  tumour-growth.  Thus  irritation  of 
the  skin  by  acrid  matters  may  produce  warts,  e.g.,  in 
workers  in  tar  or  petroleum,  or  may  promote  epithe- 
lioma, as  in  sweeps'  cancer  of  the  scrotum.  Again, 
the  mechanical  irritation  of  a  mucous  surface,  such 
as  that  of  the  lip  or  tongue  by  a  sharp  tooth,  a  jagged 
pipe,  excessive  smoking,  &c.,  may  result  in  the  pro- 
duction of  a  similai'  growth. 

But,  whilst  long-continued  irritation  often  precedes 
warty  or  epitheliomatous  tumoiu^,  the  occurrence  of 
sarcomata  is  influenced  rather  by  direct  and  sudden 
injury,  especially  in  the  form  of  contusion.  Thus  a 
blow  on  the  testis  may  precede  sarcoma  of  that  organ, 
and  a  similar  history  is  not  uncommon  in  periosteal 
sarcomata  of  bone. 

Fourth,  physiological  activity  and  decline. 
— Sarcomata  are  especially  prone  to  develop  in  early 
life  in  rapidly  growing  connective  tissues,  whilst  carci- 
nomata,  grow  in  glands  and  other  structures  under- 
going retrograde  change,  such  as  the  mamma  and 
uterus  after  the  child-bearing  period. 

ssvasboPMExrr  axtb  BsesirsRiLTzoxr  or 

TVMOVRS. 

WiBt^ever  may  be  the  cause  or  causes  oi  a  txMcaiwxT, 
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when  once  it  has  developed,  it  almost  always  peiaBti, 
and  commonly  continues  to  grow.  It  is  true  tbst 
some  growths  occasionally  disappear  spontaneoudy, 
e.g.,  warts  and  lipomata,  and  that  others,  e.g.^  the  can- 
cellous exostoses  of  the  long  bones,  after  a  time  cewe 
to  increase  in  size.  These,  however,  are  exceptioms 
and  a  tumour,  as  above  stated,  is  characterized  both 
by  its  pei'sistency  and  its  tendency  to  increase. 

In  some  cases  the  structure  of  a  tumour  undergoes 
changes  in  its  further  development,  and,  puling 
aside  for  the  present  the  ulceration  which  is  oominoiL 
in  malignant  growths,  it  may  be  said  that  than 
changes  Jire  generally  of  a  degenerative  nature. 

Calcareous  degeneration  is  one  of  the  comiiKm- 
est  changes,  and  is  often  seen  in  enchrondromata,  and 
more  rarely  in  fatty  tumours  whose  rate  of  increase 
is  very  slow  or  which  have  ceased  to  grow. 

Mucoid  degeneration  is  also  seen  in  cartHar 
ginous  tumours  as  well  as  in  many  of  the  sarcomata, 
and  is  characterized  by  a  gelatinous,  semi-tranaluoeot 
appearance,  or  else  by  the  formation  of  a  cyst  cxsor 
taining  viscid  fluid  resulting  from  liquefaction  of  the 
matrix. 

Fatty  degeneration  is  met  with  especially  in 
the  epithelial  cells  of  cancerous  growths,  but  occa- 
sionally in  the  sarcomata  and  in  innocent  tumours. 

Inflammation  is  a  rare  complication  of  malignant 
tumoui-s,  but  is  still  more  rarely  met  with  in  innocent 
growths.  It  is  cliaiacterized  by  the  usual  local  signs, 
and  may  terminate  in  suppuration.  I  have  seen  this 
in  both  earcinomata  and  sai"comata — ^in  several  cases 
of  the  former  in  the  female  breast,  and  in  the  latter 
in  the  neck  and  testis.  It  is  a  complication  to  be 
remembered,  for  the  pi-esence  of  pus  is  usually  to  be 
looked  upon  as  contra-indicating  new  growth. 

Sloughing  is  a  very  rare  occurrence  in  tumours, 
and  is  limited  to  a  few  instances  of  large  fatty  or 
soft  fibrous  masses,  and  to  cancers. 
JFfiexnorrliagic  infiltratioii  \&  oIx^tl  «/^ii  in  scft 
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sarcomata,  and  more  rarely  in  other  tumours;  it 
sometimes  causes  a  rapid  increase  in  size  of  cystic 
growths,  and  may  thus  simulate  malignancy. 

szspraxExrcES  ssTivssxr  imocsxT  axj> 

MAZiZexrAXTT  TUMomts. 

All  tumours  are  for  clinical  purposes  roughly 
divided  into  two  large  groups,  the  innocent  and  the 
malignant.  To  the  special  characteristics  of  each 
of  these  groups  it  will  now  be  necessary  to  turn  before 
passing  on  to  consider  the  structure  of  the  different 
forms  of  new  growth. 

Malignant  tumours  differ  from  innocent  ones  in 
the  following  particulars: — i.  Mode  of  growth; 
2,  glandular  affection ;  3,  dissemination ;  4,  affection 
of  the  general  health;  5,  local  recurrence  after  re- 
moval. 

I.  Mode  of  growth. — All  malignant  growths 
tend  to  infiltrate  the  tissues  in  which  they  develop, 
and  in  this  respect  differ  essentially  from  innocent 
tumours,  such  as  lipomata,  fibromata,  &c.,  which 
simply  push  the  structures  to  one  side,  or  separate 
them  from  one  another.  Malignant  growths  are 
practically  never  thoroughly  encapsuled,  but  blend 
with  and  are  inseparable  from  the  structures  around 
them.  Into  these  they  grow,  and  on  these  they  feed, 
so  that  in  time  the  tissues  are  replaced  by  the  growth. 
But,  in  addition  to  infiltration,  a  malignant  tumour 
increases  with  much  greater  rapidity  than  does  an 
innocent  one.  Its  blood-supply  is  large,  its  cell  mul- 
tiplication rapid,  and  within  three  or  four  months  it 
may  attain  a  considerable  size.  The  skin  covering  it 
is  at  first  tightly  stretched,  but  soon  becomes  red 
and  shiny,  then  dimpled,  puckered,  and  adherent, 
and  finally,  giving  way,  allows  the  protrusion  of  a 
bleeding,  soft,  pulpy  mass.  Exposure  to  the  air  is  soon 
followed  by  decomposition,  with  foul  smell,  ai^A.  i^^A.^ 
secretion,  and  the  patient  is  worn  out  by  t\ife  cotdl- 
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bination  of  septic  conditions  and  profuse  diachaige 
of  blood  and  pus. 

2.  Glandular  affection. — One  of  the  best  maiM 
and  most  widely  recognized  signs  of  malignaiiGj  u 
the  occurrence  of  secondary  growths  in  the  netglh 
bouring  lymphatic  glands.  Enlargement  of  glands 
near  a  tumour  may  be  due  to  irritation  or  inflamma- 
tion,  but  these  have  nothing  to  do  with  the  glandnkr 
affection  under  consideration,  which  consLsts  in  a  le- 
production  in  the  gland  of  the  exact  counterpart  of 
the  primary  growth,  so  perfect  that  any  slight  pecu- 
liarities in  the  oidginal  tumour  can  be  easily  recog- 
nized in  the  glandidar  enlargement. 

But  although  glandular  affection  is  good  evidence 
of  malignancy,  whether  the  glands  shall  or  shall  not 
be  occupied  by  secondary  growths  in  any  given  cue 
depends  on  two  conditions — (a)  the  character,  and 
(b)  tlie  locality  of  the  growth. 

As  regards  the  character,  it  may  be  said  that, 
si)eaking  generally,  the  carcinomata  more  often  cause 
glandular  infection  than  do  the  sarcomata,  and  that 
the  ei)itlieliomata  are  of  all  tumoui-s  those  most  likely 
to  give  lise  to  this  complication.  The  sarcomata  da, 
however,  in  many  cases  affect  the  glands,  one  variety 
— the  melanotic — invariably  doing  so. 

As  to  locality,  cai-cinomata  in  certain  situations,  such 
jis  the  oesophagus,  stomach,  and  superior  maadlhuy 
bone,  seldom  cause  secondaiy  gi-owths  in  the  lym- 
phatics ;  whilst,  on  the  other  hand,  sarcomata  of  the 
testis  always  affect  the  glands,  though  similar  growths 
in  the  bi'etist  hardly  ever  do  so.  For  further  infor- 
mation on  these  points  reference  must  be  made  to  the 
chapters  on  the  diseases  of  the  various  tissues  and 
organs. 

3.  Dissemination. — Tlie  reproduction  of  a  growth 
in  other  parts  of  the  body,  often  far  removed  from 
the  seat  of  the  primary  tumour,  is  justly  regarded 
ns  evidence  of  the  worst  kind  of  malignancy.  No 
viscera  are   exempt,  and  tl[\e>  \>oTi»e.,  \£ra5AW,   and 
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central  nervous  system  may  any  or  all  be  implicated. 
As  in  the  case  of  the  glands,  the  secondary  tumours 
exactly  resemble  the  primary  growth,  and  the  occur- 
rence or  absence  of  dissemination  is  dependent  on  the 
structure  and  position  of  the  primary  tumour.  The 
growths  which  disseminate  most  rapidly  are  the  round- 
celled  sarcomata  and  the  encephaloid  cancers. 

4.  Affection  of  the  general  health. —  The 
term  "  cancerous  cachexia  "  has  foi*  long  been  employed 
to  indicate  the  wasted  form  and  enfeebled  health 
which  so  often  accompany  the  development  of  a 
malignant  tumour;  and,  although  the  old  idea  that 
the  cachexia  was  of  a  special  kind  peculiar  to  cancers 
is  no  longer  upheld,  there  is  no  doubt  that  the  general 
health  does  become  affected,  and  that  a  patient  often 
wastes  to  an  extent  which  is  out  of  proportion  to  the 
apparent  demands  made  by  the  disease  upon  his  vital 
I'esources.  Emaciation  becomes  more  marked  when 
the  viscera  are  implicated,  and  special  symptoms  are 
developed  according  to  the  particular  viscus  affected. 

5.  lK>cal  recurrence. — Almost  all  tumours  which 
show  their  malignancy  in  one  of  the  ways  already 
mentioned  are  also  prone  to  recur  locally  when 
removed;  but  many  growths  which  do  not  tend  to 
become  disseminated  do  tend  to  recur  locally  and 
sometimes  to  affect  the  glands.  Such  growths  as 
these  are  said  to  have  a  "limited  malignancy,"  the 
chief  of  them  being  the  fibix)-sarcomas  or  recurrent 
fibroids  of  the  skin  and  subcutaneous  tissues,  the 
rodent  ulcers,  and  to  a  less  extent  the  cutaneous 
epitheliomata  of  the  body  and  of  the  lips.  In  some 
cases  the  tumour  recurs  time  after  time  in  the  scar 
left  by  the  operation,  and  may,  by  its  local  extension 
and  implication  of  vital  structures,  destroy  life  with- 
out causing  any  glandular  affection  or  becoming  dis- 
seminated in  the  viscera. 

CSbASSZFZCATZOXr    or    TVMOUUB. 

All  tumours  may  he  placed  in  one  of  three  classes*— 
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I.,  comiective-tissue  growths ;  II.,  epithelial  growths 
III.,  cysts. 

Both  the  first  and  second  classes  may  be  again  sul 
divided  into  innocent  and  malignant,  and  the  who 
tabulated  according  to  their  structure  as  follows:— 

I.  Connective-tissue  tumours — 
Innocent : 

Fibroma. 

Myxoma. 

Lipoma. 

Chondroma. 

Osteoma. 

Lymphoma. 

Lymphangioma. 

Myoma. 

Neuroma. 

Angeioma. 
Malignant : 

Sarcoma. 

II.  Epithelial  tumours — 
Innocent : 

Adenoma. 

Papilloma. 
Malignant : 

Carcinoma. 

III.  Cysts. 

In  the  following  pages  the  general  structur 
the  various  growths  will  be  described ;  but,  as  t 
clinical  course  and  behaviour  vary  much  with  t 
position,  I  have  chosen  to  deal  with  them  in  deta 
the  chapters  on  the  different  organs  and  tissue 
the  body. 
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CHAPTER  XVI. 

SKMOCEIVT  GOXWSCTZVE-TZSSUS 

TUMOURS. 

All.  the  connective-tissue  tumours  are  developed  from 
connective-tissue  cells,  which,  in  the  case  of  the  inno- 
cent growths,  are  further  developed  into  some  struc- 
ture which  is  an  exact  imitation  of  one  or  other  of 
the  various  connective  tissues  found  in  the  normal 
adult  body.  In  the  maHgnant  growths — ^the  sarco- 
mata— the  cells  remain  in  a  more  or  less  undeveloped 
or  embryonic  state,  and  form  large  masses  such  as 
are  only  met  with  normally  in  the  foetus. 


The    fibromata   are  tumours  composed   of  fibrous 

tissue,  and  just  as  in  the  human  body  fibrous  tissue 

may  be  loose  and  succulent,  e.g.,  in  the  scrotum  and 

eyelids,  or  dense  and  firm,  as  in  the  ligaments  and 

tendons,  so  also  the  fibromata  may  be  soft  or  hard. 

In  the  one  case  they  are  composed  of  loose  fibrillai* 

tissue  with  large  spaces  and  many  cells,  in  the  otliei- 

of  densely  packed  bundles  of  fibres  closely  interlaced. 

The   fibromata   grow   slowly,   and   are   but    slightly 

vascular. 

*nie  soft  fibromas  are  most  common  on  the  inner 
side  of  the  upper  arm  and  thigh,  close  to  the  axilla 
or  the  perineum,  and  are  more  rarely  met  with  in  the 
labia  and  scrotum,  on  the  scalp,  and  in  the  subcutaneow^ 
tissue  in  other  parts  of  the  body.     They  often  a\.\»a\\v 
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11  considerable  size,  and  may  weigh  several  pounib. 
They  are  commonly  pedunculated  and  pendnlois. 
Occasionally  fluid  accumulates  in  the  intercelliilK 
spaces,  and  forma  cysts. 

Tlw  hard  fibromata  occur  on  the  periosteum  d 
the  jaw-bones  as  epulides,  or  on  that  of  the  nanl 

Fre.  9. 


bones  as  hbrous  polypi  More  rm-ely  they  are  aeta 
in  the  mtei  miiacular  septa  on  tlie  nerves  aa  "folw 
neuromata  as  well  a  in  the  breast  where,  mixed 
witli  gliiud  tissue  the}  are  called  adeno  fibromata. 

lOTXOKATA. 

Myiouiata  are  tumoui-s  c<)mposed  of  mucous  tk«N. 
There  are  all  gradei  l>etween  a  soft  fibroma  and  > 
myxoma  and  the  latter  may  be  justly  looked  upon  u 
a  soft  bbi'oma  the  mtercelluUu  Rubstance  of  whidi 
lias  been  replaced  by  mucin  Such  a  metAmorphoui 
if  complete  would  lea^e  onlv  the  branched  connective- 
tissue  cells  enclosmg  hpaces  containing  viscid  floii^ 
but  it  la  veiy  rai'ely  tliat  a  pure  myxoma  of  sodia 
^ructui'e  u  found  all  those  that  I  have  myself  ei- 
ammed  containing  bome  intei«ellular  fibrous  tiasoe. 

The  mjxomata  foim  suit    g«\nivaQua  semi-trandn- 
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teat  tumDure,  geuerally  pedunculated,  and  yielding  » 
Tiscid  fluid  on  section.  The  microscope  shows  ewollen 
filnoiis  tissue,  and  a  network  formed  by  the  branching 
^jtooeeaes  of  connective-tissue  cells. 


Secondaiy  clianges  are  common,  for,  on  account  of 
the  delicacy  of  their  structure,  extravasations  of  blood 
into  the  substance  of  the  mjTcomata  are  of  frequent 
occurrence,  and,  the  thin  pedicle  being  liable  to  be- 
come twisted,  the  tumours  may  inflame  or  slough. 

Clinical  characters. — Myxomata,  may  develop 
at  any  time  of  life,  and  are  almost  limited  to  mucous 
surfaces,  such  as  the  nose,  rectum,  bladder,  uterus,  &c., 
where  they  form  the  well-known  mucous  polypi. 


Lipomata  are  tumours  composed  of  fat.  They  form 
lobn^ted  growths,  and  may  attain  a  great  size,  some- 
times weighing  many  pounds.  They  are  sunwunded 
by  a  firm  fibrous  capsule  which  is  closely  adherent  to 
the  neighbouring  tissues,  though  loosely  attached  to 
the  tumour.  Of  this  fact  advantage  is  taken  in  ope- 
nttions  for  the  removal  of  such  growths,  the  capsule 
being  freely  opened,  and  the  tumour  ensily  shelled  out 
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from  within  it.  A  lipoma,  on  section,  is  of  a  yellowiah 
colour,  and  is  indistinguishable  from  subcutaneom 
fat  except  by  the  greater  firmness  of  its  fibrou 
matrix.  Microscopical  examination  shows  that  the 
fat  is  contained  in  connective-tissue  cells,  which  are 
lield  together  by  a  delicate  network  of  fibres.  The 
cells  are  larger  than  those  usually  seen  in  normal  fat  ■ 

Secondjiry  changes  are  not  common  in  the  lipomatti 
but  in  those  which  are  of  very  long  standing,  and 
especially  in  those  which  have  ceased  .to  grow,  calcifi- 
cation is  of  occasional  occurrence.  When  they  am 
very  large,  and  subjected  to  pressure,  the  skin  ovw 
them  is  sometimes  ulcerated. 

Clinical  characters. — Lipomata  are  generally 
met  with  in  people  over  middle  age,  and  in  those  who  - 
are  stout  rather  than  in  thin  subjects.  They  may 
occur  in  the  subcutaneous  tissue  of  any  part  of  the 
body,  but  show  a  distinct  preference  for  the  dorsal  am?- 
faces  of  the  trunk  and  limbs,  and  are  in  some  cases 
apparently  the  result  of  friction  or  pressure.  Com- 
mon situations  for  them  are  the  subcutaneous  tissue 
of  the  neck,  shoulders,  lumbar  and  gluteal  i-egions. 
Their  capsules  are  attached  by  small  fibrous  processes 
to  the  skin,  so  that  the  latter  becomes  dimpled  or 
puckered  if  attempts  are  made  to  raise  it  from  the 
tumour.  In  most  cases  lipomata  are  superficial  to  the 
musc!les,  thougli  occasionally  they  dip  beneath  and 
between  the  latter.  Other  situations  in  which  deep- 
seated  lipomata  occasionally  occur  are  the  spermatic 
cord,  the  omentum,  and  the  viscera. 

Diffuse  lipoma  is  a  form  of  fatty  tumour  which 
is  not  limited  by  any  capsule.  It  is  simply  a  local 
overgrowth  of  the  fat  normally  found  in  the  suh- 
cutaneous  connective  tissue,  from  which  it  does  not 
differ  in  any  respect.  The  patients  in  whom  diflfoM 
lipomata  are  found  are  usually  stout  men  over  middlff 
age,  and  those  who  are  of  intemperate  habits  appear 
specially  liable  to  be  affected.  The  most  cominoB 
positions  for  these  growt^is  ot^  \i\ift  ^\)3smfintalregio]M^ 
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I  pondulons  mftsse-i,   looking  like 
exaggerated  double  chin;    the  back  of  the  neck  aud 
poat-mastoid   regions,  where   they  are  usually  sym- 
metrical ;  the  groins,  scrotum,  and  abdominal  walls. 


CBOXHStaX&TA. 


The  cliondromata  are  tuiiiimrs  composed  of  carti- 
lage. 

They  vary  much  in  siae  according  to  their  position 
and  attachments,  are  surrounded  by  a  fibrous  capsule, 
and  are  often  nodulated.  Their  cut  surface  is  divided 
into  lobes,  and  is  either  bluish-white,  smooth,  and 
glistesting,  or  fibrous  and  striated ;  some,  again,  are 
soft  and  gelatinous  on  section,  and  present  a  granular 
or  ground-glass  appearance.  Each  tumour  is  closely 
attached  to  its  capsule,  which  forms  for  it  a  sheath 
or  perichondiium.  Microscopical  examination  shows 
different  structure  in   difierent 


1 
4 


mntirix  is  hyaline,  as  in  articular  cartilage ;  ic 

is  fibrous,  as  in  fibro-cartilage.     The  cella  ji 

times  enclosed  in  groups  of  three  or  four  in 

in  other  tumours  they  are  not  encapauled,  and.  a 

scattered  singly  throaghont    the    matrix.     "Bie  c 


130  OSTEOMA. 

vary  much  in  size  even  in  the  same  tumour.  Tbflj 
are  generally  round  or  oval,  but  oocasionally  yAj- 
hedi^  or  stellate. 

Secondary  changes  are  of  very  common  oocimraDoe 
in  chondromata.  The  intercellular  substance  in  theiB 
tumours  is  exceedingly  prone  to  undergo  mucoid  softe- 
ing,  the  matrix  being  converted  into  a  sticky  fluid, 
and  forming  cysts.  Calcification  is  also  commoBi 
It  occurs  especially  in  the  more  central  parts  of  the 
growth,  the  salts  being  first  deposited  in  tlie  nuclei  cl 
the  cells.  Ossification  is  not  common  in  pure  enchoB- 
dromata,  but  does  occasionally  occur. 

Clinical  characters. — ^The  enchondromata  an 
most  often  met  with  in  the  bones  of  the  hand,  and 
more  rarely  in  the  foot,  the  long  bones,  and  the  pelm 
They  grow  also  from  the  rib-cartilages,  and  an 
specially  liable  to  spring  from  two  or  three  of  tJio 
latter  rather  than  from  any  single  one.  In  the  soft 
tissues  they  are  found  in  the  parotid,  testis,  and 
breast ;  in  the  latter  very  rarely,  and  in  the  f onner 
seldom  unmixed  with  sarcomatous  or  other  tissue. 

OSTSOXIflLA.TA. 

Osteomata  are  tumours  composed  of  bone.  Thiy 
almost  always  grow  from  some  part  of  the  osseou 
system,  and  are  fully  described  in  the  chapter  on 
"  Tumours  of  Bone."  Very  rarely,  osteomata  are  also 
met  with  in  the  soft  tissues,  and  examples  have  been 
recorded  of  bony  growths  in  the  lungs,  brain,  and 
parotid  gland.  In  the  muscles  also  single  bony  growths 
are  met  with,  whilst  in  the  disease  known  as  **  myositis 
ossificans  "  there  is  a  formation  of  bone  in  many  parts 
of  the  muscular  system. 

The  l3rmphomata  and  l3nnphaiigio]iiata  an 
fully  described  in  the  chapter  on  "  Diseases  of  the 
Lymphatic  System." 


The  myomata  are  tumoxu:^  coia^gcAi^  q(  muacolsr 
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tiBBue,  which  is  almast  always  of  the  iinRtriped  or 
involuntBiy  variety,  and  ia  frequently  raised  witb 
much  fibrouB  tissue. 

Myomata  form  rounded,  encapsuled  tumours  whose 
out  surface  is  firm  and  fibrous.  A  myoma  in  softer 
than  a,  Lord  fibroma,  and  generally  not  so  white  and 
shiny.  Microscopical  examination  shows  that  the 
growth  consists  of  long,  spindle-shaped  fibres  with 
central  nuclei,  plax!ed  with  their 
long  axes  parallel,  and  held  in 
apposition  by  a  framework  of 
fibrous  tissue.  The  myomata  are 
but  little  vascular. 

Secondary  changes  in  these 
-tumouTH  are  common,  especiuUy 
Avhen  they  occur  in  the  uterus ; 
"there  they  are  very  liable  to 
l)ecome  calcified. 

Clinically,  myomata  are  found 
in  the  uterua  and  prostate,  and 
infinitdy  more  rarely  in  the 
intestine,  stomach,  and  (esopha- 
gus. 

Striped  muscle  is  met  with  in 
jnized  tumours  only,  chiefly  in 
sarcomata  of  the  kidney  in  young  children. 


I 


Keuroma  is  a  term   which  is  usually  applied  i 
diacriminately  to    all  tumours  gixDwing  on   a   nerv 
trunk,  those  which   ai'e  composed  of  neifoua   tissue    ■ 
being  called  "  true  nem-omata,"   those  composed  of   | 
iibrous,   myxomatous,   or    sarcomatous   tissue    being 
named  "  false  neuromata." 

True  ncTiromata  are  very  rare.     They  may  be 

composed   of  either    medullated   or  non-inedullated 

fibres,    and    cases    have    been    described    in    which 

neuromata  in  connection  with  the  ceuttiil  uer^oaa 

r    ^jutem  have  been  found  to  contain  V)raHc\ieA  'aera«*J 
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cells  also.  True  neuromata  form  rounded  or  oval 
swellings  of  small  size.  The  nerve-tubes  of  which 
they  are  composed  are  usually  not  continuous  with 
those  of  the  nerve-trunk  to  which  they  are  attached, 
but  form  an  irregular  network  mixed  with  a  varying 
amount  of  loose  connective  tissue. 

The  most  common  form  of  false  nenroma  is  com- 
posed of  fibrous  tissue,  but  myxomata,  gliomata,  and 
sarcomata  are  also  met  with.  The  latter  differ  froM 
the  fibromata  in  the  greater  rapidity  of  their  growthi 
in  their  tendency  to  infiltrate  rather  than  simply  to 
push  aside  the  nerve-fibres  amongst  which  thiy 
grow,  in  their  greater  softness,  and  in  the  gelatinonii 
homogeneous  appearance  of  a  freshly  cut  surface. 

The  pi'essure  of  a  neuroma  on  the  nerve-fifaini 
amongst  which  it  lies  may  cause  much  pain,  may 
induce  sensory  or  motor  paralysis,  or  cause  trophie 
lesions  of  various  kinds  in  the  peripheral  parts. 
Neuromata  are  sometimes  multiple,  and  cases  have 
been  recorded  in  which  tumours  were  found  on  almoit 
every  nerve  in  the  body,  amounting  in  all  to  seveial 
hundreds. 

The  bulbous  swellings  which  form  on  nerves  after 
injuiT;  and  which  are  sometimes  named  ''traumatie 
neuromata,"  are  not  tumours  in  the  ordinary 
of  the  word,  and  are  described  in  the  chapter 
**  Injuiies  of  Nei-ves." 


The  angeiomata,  or  vascular  tumours,  are  growthi 
composed  of  blood-vessels,  and  are  commonly  divided 
into  two  classes — ^the  simple  or  capillary,  and  the 
cavemoos  or  venous. 

The  simple  or  capillary  angeiomata  are  com- 
monly known  as  "  nsevi,"  and  are  of  congenital  originy 
although  their  size  at  birth  is  often  minute.  A 
simple  ntevus  is  composed  of  a  fibrous  stroma  oontain- 
ing  many  large,  and  t\mi-^^«^  c»^^2\3ma&^  which 
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frequently    present   irregulaj'   poiicbes    or    bulginga, 
«nd  anastomose  very  freely.      In  almost  all  capilWy 
ntBvi  there  are  also  a  i«rtaiii  number  of  arteries  ai^ 
veins,  such  or  are  met  with  more 
cavernous  vai-iety. 

Clinical  character!. — This  f( 
found  most  often  on  the  face  and  neck,  although  no 
part  of  the  surface  of  the  trunk  or  hmbs  is  entirely 
exempt.  In  colour  cutaneous  nievi  vary,  but  are 
more  often  bright  red  than  dusky  and  blue.  The 
extent  of  skin  implicated  also  differs  much  in  different 
cases,  but  the  growths  are  almost  invariably  but  little 
raised  from  the  siu'faee,  are  soft  and  spongy  to  the 
touch,  and  can  be  made  to  disappear  almost  entirely 
ty  firm  pressure. 

Many  capillary  nievi,  if  left  alone,  gradually  shrink, 
the  blood-vessels  composing  them  being  obliterated. 

C«Temaiis  or  venoTU  angeiomata  are  most 
often  found  in  the  skin  and  subcutaneous  tissues,  where 
they  form  "venous  nievi."  These  tumours  closely  re- 
semble in  their  structure  the  erectile  tissue  of  the 
penis,  being  composed  of  a  fibrous  stroma  enclosing 
large  irregular  cavities  or  spaces  filled  with  blood, 
ivhich  open  directly  into  the  neighbouring  veins  and 
arteries.  The  cavities  are  lined  by  tessellated  endothe- 
lium, and  appear  to  be  foimed  both  by  dilatation  of 
pre-existing  capillaries,  with  absorption  of  the  fibrous 
sti-oma  separating  them,  and  by  the  development  of 
new  vessels. 

Clinical  characters. — The  venous  nfevi,  which 
involve  the  skin  as  well  as  the  subcutaneous  tissue, 
form  irregular,  bluisli,  or  purple  swellings,  which  are 
soft,  and  capable  of  being  greatly  diminished  by 
pressure.  When,  however,  they  are  situated  entirely 
beneath  the  skin,  they  may  cause  but  little  discolora^ 
tion.  In  some  of  these  cases  a  considerable  quantity 
of  fat  is  found  mixed  with  the  cavernous  tissue,  and 
the  tiunour  feels  like  an  ordinary  lipoTua,,  %\u;:\t. 
growilis  havn  been  named  "iiaivoid  lipomata," 


1 
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MAXiZGlVAirT   GOiraBCTZVB-TXBSn 
TUMOURS,  0&  SA&COBKATA. 

A  sarcoma  is  a  tumour  composed  of  embtyoniB 

connective-tissue  cells,  and  develops  from  one  of  th* 
various  connective  tissues  of  the  body.  The  type  of 
the  connective-tissue  cell  is  the  leucocyte,  but  many 
of  the  cells  of  the  sarcomata  differ  from  leucocytes 
both  in  shape  and  size. 

In  a  typical  sarcoma  there  is  no  definite  stromiy 
the  cells  being  closely  packed  and  uniformly  distributed 
throughout  all  parts  of  a  section.  Blood-vessels  tat 
numerous,  the  smaller  arterioles  having  very  thin 
walls,  and  often  appearing  as  narrow  channels  bounded 
merely  by  the  cells  of  the  growth.  No  lymphatieft 
have  been  demonstrated. 

c&ASSzrzcATzoar. 

The  sarcomata  may  be  divided  into  four  chief 
groups — (i.)  round-celled,  (ii.)  spindle-ceUed, 
(iii.)  mixed-celled,  (iv.)  giant-celled  or  mye* 
loid. 

Round- celled  sarcomata. — ^These  tumours  are 
composed  of  round,  granular  cells,  with  no  definite 
cell-wall,  often  multinucleated,  and  in  any  individual 
tumour  usually  of  the  same  size  throughout.  He 
cells  vary  much  in  size,  however,  in  different  growtha 
In  some  they  are  no  larger  than  a  leucoc3rte — smal 
rounti-ceJJed  sarcoma ;  w^il^  in  q\iVv«c&  they  are  mow 


iitaji  doable  or  treble  this  size — large  rotind-cellei 
nntoma.  The  matrix  ia  usually  soft,  granular,  dl, 
homogeneous,  and  abundantly  supplied  with  vessels.  1 


Itounil-ciilltd  SaroDma,       Siiindlp-cBllod  Sarooma  [rem  the    i 
(CroucL.  I  inch.)  BiilwuU,Qeoua  Tiasue. 

(Crouch,  iiuch.) 

The  spindle-celled  sarcomata  consist  of  c. 
xked,  oval,  spindlp,  fusiform,  or  oat-shaped  cells^ 


Mixed-cellBd  Saraoma.     (Croucli,  |  iiicli.) 
ihSch    are    generally  granular    and    multinticleatod, 
no  definite  cell  wall",  ami  are  mostly  arrangei 


with  their  long  axes  parallel  to  each  other.  They  Tjuy 
in  size  in  different  tumours,  but  aj-e  usually  all  d 
about  the  same  dimensions  in  any  individual  growtii. 
They  are  collected  in  bundles,  and  are  embedded  in  a 
matrix  which,  though  sometimes  honu^neooa,  ia 
occasionally  fibrillated.  They  are  not  bo  Taamilar  te 
the  round-celled  variety. 

The  mixed-celled  sarcomata  are  composed  of 
cells   of    various   shapes  and    sizes,    whose    geneial 
characters  are  similar  to  those  of    the    round-  snd 
FiQ  ,g  spindle-celled  growdu. 

The  myeloid  or  glaB^ 

celled  aarcomata  an 

characterized  hy  tJie  pi«- 

^  sence   of    large    multma- 

/  ,     cleated  cells,   such  u  ue 

X I  eeen    in    the    marrow  of 

^  /  bone,  and  are  otixai  some 

twenty    to    thirty   tunes 

the    size   of    a  leucocyte, 

oontauung  from    ten    to 

Myol     1  1     T    wtr  forty     nuclei.  Mingled 

J  '  "  I'  '      h  ]  ^,rith  these  are  a  number 

of  o\al,  spindle,  or  round  cells 


Although  the  sarcomata  may  be  primarily  snb- 
divided  uito  the  above  four  gioups,  they  iievertbdeM 
present  numerous  well-defined  varieties  whidi  may 
now  be  briefly  described 

Melanotic  sarcomata. — These  tumoura  an 
characterized  by  the  presence  of  pigment,  which  is  of 
a  golden-brown  colour  when  seen  in  minute  quantities 
but  gives  a  dark-brown  or  black  hue  to  the  growtht 
in  which  it  is  found.  The  pigment  is  often  Teiy 
irregularly  distributed,  and  occurs  both  in  the  cellf 
and  in  the  intercellular  matrix.  Most  of  the  nielanotie 
sarcomata  belong  to  the  round-celled  group,  Uiongfa 
some  of  them  are  compoeeA.  c^  f;^ak<31a  cells ;  in  Um  , 
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toajoi-ity  of  specimens  the  matrix  is  fibrous,  and  f  onoS  J 
'deunite  alveoli. 

Melanotic    sarcomata    originate    m    parts    whioh>l 
formally   contiiiu  pigment- — t  /     the  dtm   and  tha^ 


ofaoroid  aoat  of  the  eye — ani  not  iiifrequentl>  com-, 
mence  in  a  mole  or  wart  which  haa  been  initated  by 
caustics  or  imperfect  attempts  at  removaL  These' 
growths  are  extremely  liable  to  betome  hhseminftted' 
in  both  the  viscera  and  the  sTtin  and  it  is\eiy  notice- 
tide  that  in  the  latter  situation  none  of  the  tumours 
BVer  attain  any  great  size,  often  eeasing  to  grow  when 
■Ktitle  larger  than  a  hazel-nut  The  Ijraphatic  glands 
in  the  neighbourhood  of  a  ' 
ibnost  always  affected  soout 
deposits,  and  in  advanced  casi 
be  found  in  the  urine. 
Lympbo-xsrcrcma. — The  Jympho-sarcomata 


melanotic  growth 
T  oi  later  b}  secondi 
?s  pigment  gianules  ma] 


are^^^l 

J 
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composed  of  small  round  cella,  about  the  nze  of 
leucocytes,  enclosed  in  a  fine  mecjiwork  of  (xnmedin 
tissue  whose  general  arrangement  da  precisely  mmikr 
to  tbat  seen  in  the  medullary  portions  of  a  lymphatic 
gland.  Theee  tumours  originate  in  connection,  with 
lymphatic  tissue,  and  are  often  seen  in  the  lymphntia 
glands  themselves. 


Glloms  froiD  the  CerebsIliiM. 
(Ciuncb,  J  inch.) 
Glioma    and   gUo-iarcoma. — A  glioma  is  s 

tumour  composed  of  neuroglia,  and  la  in  many  reqiedi 
an  innocent  growth.  Not  infrequently,  however,  ths 
neuroglia  tissue  is  mixed  with  miich  round-cell  gnnrtl^ 
and  forms  a  glio-sarcoma,  a  tumour  which  ia  softer, 
less  definitely  encapsuled,  and  more  vascular  than  a 
simple  glioma.  Both  these  varieties  occur  almost 
exclusively    in  connection    with    the 


Hscmorrhaglc  sarcoma. — ^This  is  a  term  apfdled 

to  ceitain  forms  of  round-  or  spindle-celled  growths 
wliich  evince  a  gi'eat  tendency  to  blood  extravasalaons. 
The  haemorrhage,  which  is  due  to  the  extreme  tenoi^ 
of  the  vessels,  breiiks  up  the  ceU-massee,  and  forms 
biood-cyata  of  vaiiotis  sizes  surrounded  by  a  thin  layar 
of  the  original  tumour.  Many  of  these  hsemoirhsjpe 
sarcomata  are  liable  to  \)i^  w^wltiea.  iav  simple  cyris, 
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the  amount  of  new  growth  surrounding  the  blood 
being  frequently  very  slight. 

Pleziform  sarcoma  or  cylindroma. — ^This  is 
a  rare  variety  of  sarcoma,  composed  of  round  or 
polygonal  cells,  and  is  characterized  by  a  hyaline 
degeneration  of  those  cells  which  are  in  the  immediate 
neighbourhood  of  the  blood-vessels.  The  unaltered 
cells  consequently  appear,  on  section,  to  be  contained 
in  alveoli  with  hyalme  walls. 

Psammoma  (pearl  tumour). — This  form  of 
saroozna  has  hitherto  been  found  only  within  the 
cranial  cavity.  It  is  characterized  by  the  presence  of 
concentric  calcareous  masses  surrounded  by  fibrous 
tissue  and  attached  to  fibrous  trabeculse. 

Secondary  changes  in  the  sarcomata. — The 
most  common  form  of  degeneration  is  that  known  as 
"  mucoid."  It  usually  commences  in  the  most  central 
portions  of  a  timiour  by  the  distension  of  the  cells 
with  a  clear  gelatinous  fluid.  Gradually  the  whole  of 
the  cell  protoplasm  is  liquefied,  and  the  mucous  fluid 
18  discharged.  In  this  way  cysts  are  developed  in  the 
midst  of  the  new  growth,  and  in  some  cases  the  matrix 
also  seems  to  undergo  a  similar  change.  More  larely, 
sarcomata  undergo  fatty  degeneration. 

B  TUMomts  or  conscTzvs-Tzssirs 


Between  the  sarcomata  on  the  one  hand  and  the 
imiocent  connective-tissue  tumours  on  the  other  stand 
certain  growths  consisting  in  part  of  cells  and  in  part 
of  more  fully  developed  tissue.  The  pure  sarcomata 
are  characterized  by  the  embryonic  nature  of  their 
cells ;  the  innocent  connective-tissue  tumours,  by  the 
perfect  development  of  their  constituent  structures. 
In  the  intermediate  class  are  found  growths  which, 
whilst  they  consist  in  part  of  fully  developed  tissues, 
yet  compiise  many  more  cells  than  are  found  in  the 
normal  structures  of  the  adult  body.  These  growths 
are  thei-efore  included  under  the  sarcomata,  an^  a. 
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prefix  is  used  to  indicate  the  tissue  with  which  tiie 
sarcomatous  elements  are  mingled.  Thus  a  '^fibro- 
sarcoma" or  ^'fibrifying  sarcoma"  is  a  connective- 
tissue  growth  composed  of  a  mixture  of  fihrous  tissue 
and  sarcoma ;  a  "  chondro-s^^rcoma  "  or  "  chondrifying 
sarcoma/'  a  tumour  of  cartilage  and  sarooma,  &c. ;  and 
between  such  growths  and  sarcomata  on  the  one  hand^ 
and  innocent  fibromas  and  enchondromas  on  the  other 
no  definite  line  can  be  drawn. 

A  fibro- sarcoma  is  composed  of  spindle  cells  and 
fibrous  tissue,  and  all  grades  of  development  between 
cells  and  fibres  can  often  be  seen  in  the  same  specimen. 
These  growths  were  formerly  described  as  "  recurrent 
fibroids." 

A  myxo-sarcoma  consists  of  a  matrix,  such  as 
has  been  already  described  under  the  myzomata,  in 
which  are  scattered  round  cells. 

An  osteo-sarcoma  is  a  form  of  sarcoma  occurring 
in  bones,  in  which  around-  or  spindle-celled  sarcomatous 
growth  is  developed  with  and  in  an  osseous  matrix; 
the  matrix  of  the  sarcoma  becomes,  in  fact,  converted 
into  bone. 

A  chondro-sarcoma  is  composed  of  a  mixture  of 
cartilage  and  sarcomatous  tissue  combined  in  vaiying 
propoitions. 

Naked-eye  appearances  of  sarcomatm*— 
Sarcomata  differ  much  from  one  another  in  appear- 
ance. The  most  noticeable  feature  of  their  freshly  cut 
surface  is  its  homogeneous,  structureless  appearance^ 
and  the  complete  absence  of  fibrillation  or  striation; 
in  tliis  the  sarcomata  differ  from  almost  all  other 
gi'owths.  Those  tumours  which  are  purely  cellular 
are  soft,  brain-like,  and  pulpy,  of  a  dirty-white  colour, 
and  very  friable.  Some  sarcomata,  especially  those 
which  are  undergoing  mucoid  degeneration,  present 
a  gelatinous  or  semi-ti^nslucent  appearance,  whilst 
others  are  mottled  by  blood  extravasations.  In 
proportion  as  the  sarcomatous  tissue  is  mingled  with 
iibrous,    cai'tilaginous,  or   o\.\ier   ^T>\c;tvn:e8^  so   th» 
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appearance  on  section  of  course  differs.  Some  sar- 
comata present  a  fairly  definite  capsule,  but  the  more 
cellular  forms  infiltrate  in  the  manner  common  to  all 
malignant  growths.  The  myeloid  sarcomata  of  bone 
are  specially  characterized  by  their  reddish-brown  or 
maroon  colour,  and  their  tendency  to  form  blood- 
cysts. 

Clinical  characters  of  the  sarcomata. — The 
clinical  course  run  by  the  sarcomata  differs  not  only 
with  their  microscopical  structure,  but  still  more  with 
the  locality  and  tissue  in  which  they  develop.  The 
present  paragraphs,  therefore,  deal  only  very  briefly 
with  this  subject,  and  for  further  information  refer- 
ence must  be  made  to  the  chapters  on  the  tumours 
of  the  different  organs  and  tissues. 

Sarcomata  occur  in  the  young  and  middle-aged 
rather  than  in  the  old,  and  occasionally  follow  injuries, 
such  as  contusions.  The  more  malignant  the  tumour, 
the  more  rapidly  it  grows  and  tends  to  disseminate. 
Round-celled  growths  are  the  most  malignant  of  all, 
and  may  become  widely  diffused  and  destroy  life  within 
six  or  eight  months  of  their  commencement.  The 
myeloid  tumours  are  the  least  malignant  of  the  pure 
sarcomata,  and  frequently  do  not  recur  after  removal. 
Many  of  the  fibro-sarcomata  of  the  skin  and  subcuta- 
neous tissue  also  show  but  little  malignancy,  merely 
tending  to  recur  locally  if  removed,  and  not  affecting 
distant  organs. 

The  majority  of  sarcomata  do  not  affect  the  neigh- 
bouring lymphatic  glands,  though  whether  they  do  so 
depends  rather  on  their  position  than  on  their  micro- 
scopical structure ;  e.g.,  a  round-celled  sarcoma  of  the 
testis  almost  invariably  causes  secondary  growths  in 
the  lumbar  glands,  whilst  a  tumour  of  the  breast  of 
a  precisely  similar  structure  practically  never  causes 
glandular  growth. 

If  the  skin  over  them  becomes  implicated,  sarco- 
mata fungate^  and  form  soft,  bleeding  masses,  •which 
discharge  a  mixture  of  biood  and  pus. 
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In  some  cases  the  structure  of  a  sarcoma  varies  with 
its  recurrence,  and  the  recurrent  growths  may  present 
a  different  microscopical  appearance  from  that  of  the 
tumour  which  was  first  removed.  Thus  the  primary 
tumour  may  be  a  fibro-sarcoma  with  spindle  cells,  and 
the  growth  which  recurs  at  the  site  of  operation  may 
be  entirely  cellular,  without  any  fibrous  stroma,  and 
consequently  of  a  more  malignant  character.  On  the 
other  hand,  the  recurrent  growth  is  sometimes  less 
cellular  and  therefore  more  innocent  than  the  primaxy 
tumour,  and,  as  might  be  expected,  the  clinical  oourse 
differs  with  the  structure.  Thus,  the  recurrent  growth 
may  grow  more  rapidly  than  the  primary  one,  and,  if 
again  removed,  may  recur  after  a  shorter  interval ;  at 
the  reverse  may  occur,  and  the  second  tumour  may 
grow  more  slowly,  and,  after  another  removal,  may 
not  return  until  after  a  longer  interval  than  that 
between  the  first  operation  and  the  first  recurrence. 


(     143    ) 


CHAPTER  XVIII. 
OCBNT  SPZTHSXiZAXi  TUMOURS. 

the  connective-tissue  growths,  the  epithelial 
rs  may  be  conveniently  divided  into  innocent 
dignant,  and  as  in  the  connective-tissue  growths 
Locent  tumours  are  formed  on  the  type  of  some 
the  normal  tissues  of  the  adult  body,  so  in  the 
it  epithelial  tumours  the  adenomata  and 
mata  are  reproductions  of  the  normal  glandular 
pillomatous  structures  found  in  different  parts, 
rcinomata,  or  malignant  epithelial  growths,  on 
ler  hand,  are  formed  of  structures  which  have 
nterparts  in  any  of  the  normal  tissues  of  the 
ody,  and  thus  are  strictly  comparable  to  the 
ant  connective-tissue  tumours — the  sarcomata. 


papillomata  are  tumours  formed  on  the  type 
papillae  which  are  normally  developed  in  the 
id  mucous  membranes. 

'  consist  of  a  stroma  composed  of  fibrous  tissue, 
Ls  in  some  cases  richly  cellular,  in  others  dense 
rous.  In  this  stroma  are  contained  both  blood- 
and  lymphatics,  the  whole  growth  being 
itly  very  vascular.  The  surface  is  covered  by 
Lum,  which  varies  in  its  nature  according  to 
lality  of  the  growth.  In  papillomata  on  the 
le  epithelial  cells  are  squamous,  and  are  ar-  f 

in  several  layers,  whilst  in  growths  f ronx  ^;5afe 


PAPILLOMA. 


mucous  surface  of  the  bladder  or  intestine  the 
are  columnar  and  not  so  thickly  plaeed. 


1 

bhe  cells 


md  villous,  but  i: 
o  ^ga  of  fiubdivisioi) 


1  these  growths. 


The  fibroua  stroma  extends  towards  the  free  surfuce 
pftpillaiy  processes,  which  in  the  "  simple  "  papillomata 
are  single  and  undivided,  but  in  the  "  CHimpound " 
papillomata  are  branched,  giving  off  processes,  which 
in  their  turn  again  bifurcate.  The  surface  of  a 
papilloma  is  generally  irregular 
occasionally  smooth,  presenting  n 
of  the  stroma  Into  papUlie. 

Secondary  changes  are  commo 
for  their   exposure  on    free   surfaces   renders   them 
peculiarly  liable  to  injury,  and  thus  ulceration  and 
haemorrhage  are  of  frequent  occurrence. 

Clinically,  the  papillomata  are  entirely  innocent, 
and  must  be  clearly  separated  from  malignant  tumours, 
such  as  epitheliomata,  whose  surfaces  are  also  often 
covered  by  papill»,  but  which  differ  structurally  in  the 
most  essential  details  from  simple  papillary  growths. 

Papillomata  are  met  with  on  the  skin  as  warts  and 
corns,  and  on  the  mucons  membranes  of  the  nares, 
tongue,  bladder,  larjiix,  and  intestines. 

In  sypbilis  also,  and  in  gonorrhceal  discharges, 
acous  tubercles  or  condvlomata,  w^oae  ^.ttuAMm'-is, 


The  adenomata,  or  glandu  a  tumours  are  growth 
composed  of  gland  tissue  more  o  ess  perfect  y  deve 
loped,  and  are  form  d  on  the  pattern  of  the  n  rmal 
glknd  tissue  found  n  the  diffe  ent  parts  of  the  body 
from  whence  they  spring 

Putting  as  de  the  ymphadenomata  whi  h  tare  de 
scribed  elsewhere  an  1  he  g  andular  hypertroph  es 
which  are  not  to  be  ncludedam  ugstthe  true  tumours 
the  adenomata  may  be  sa  d  to  consist  of  ac  ni  and 


ducts  when  deve!  pmg  n 
tubes  when  growing  f  m  he  tubular  glands  They 
differ  from  h  m  gnan  ep  ha  a  growths  or  the 
"  atypica      p  h  um  n   that    whilst   the 

latter  are  n  f  rm  d  t  he  pe  of  the  normal 
epithelial  tissue  f  m  wh  h  hey  spring  the  true 
adenomata,  are  \a  t  r  se  m  ta  ons  of  g  iuidu  ar 
structure  h  ube  an  1  a  n  form  ng  them  having  a 
definite  lume  ,  and  the  ep  the  um  being  sbarpl} 
defined  from  the  sorrounding  tissue.    Tbe  m&\igaKi\\, 
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epithelial  gro\i'tlis,  again,  are  not  encapsuled,  but 
inliltmte  the  tissues  amongst  which  they  grow,  whilst 
the  lidenomatii  do  not  infiltrate  and  are  generally 
encapsuletl.  Although  composed  of  gland  tissue,  the 
latter  in  the  adenomata  is  not  physiologically  active, 
and  its  secretion  if  formed  is  not  discharged  into  the 
ducts  of  the  gland  in  which  it  grows.  In  consequence 
of  this,  the  tubes  and  acini  are  extremely  liable  to 
become  distendeii  and  to  f oim  cysts. 

The  adenomata  of  the  different  glands  are  described 
in  future  chapters. 
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SKAXiZONAirT  BPZTHSZiZAZi  TUMOURS, 

Oa  CAaCZNOMATA. 

TThe  carcinomata  are  tumours  growing  from,  and 
composed  of,  epithelial  cells,  which  are  generally  con- 
tained in  spaces  or  alveoli  whose  walls  are  formed  of 
:fibrous  tissue.  Within  the  alveoli  the  cells  are  not 
separated  from  one  another  by  any  sti-oma  or  matrix, 
And,  whilst  varying  in  shape  and  size,  closely  resemble 
in  their  general  characters  the  epithelial  cells  of  the 
part  from  which  they  spring.  They  are  frequently 
multinucleated,  and  increase  both  by  fission  and  by 
endogenous  cell-formation.  The  matrix  is  vascular, 
and  blood-vessels  run  in  the  alveolar  walls,  though 
"they  do  not  penetrate  into  the  alveoli  or  run  amongst 
"the  cells  as  do  the  vessels  of  the  sarcomata.  Lymphatics 
are  well  developed,  and  accompany  the  vessels. 

The  following  are  the  chief  groups  of  the  carcino- 
mata:— 

1.  Epithelioma,  or  squamoos-celled  carci- 
noma. 

2.  Rodent  ulcer. 

3.  Spheroidal-celled  carcinoma — 

(a)  Scirrhous. 

(b)  Encephaloid. 

(c)  CoUoid. 

L  2 
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4.  Cylindrical-  celled    c«rcliioiBa  ;    adenoid 

cancer ;  adeno-carcinoma. 


Anepitheliomaconsiste  of  a  new  growfch  of  squamov 
ep'thelial  cells  which  not  only  grow  as  in  tiie  p^aDo- 
jsmta,  towards  the  free  surface  bat  also  infiltrate  and 
destroy  the  subjacent  tissues  Microecop  cally  &m 
tumours  are  fonnd  to  originate  in  ingrowths  of  eoBd 
columns  of  ce  Is  from  the   interpapiUary  procesu* 


Bubjftce 


I  L  p  The  ep  th  nm  has  novn  Into 
B,  and  baa  citiised  >  cons  derable  eiodi 
leiglibonrhood.     {Zeisa,  A.) 

which  are  common  to  all  cutaneous  and  Inucouailn^ 
faces.  As  these  ingrowths  extend  into  the  snt^wtx^ 
tissues  they  throw  out  lateral  branches,  which,  onitiBg 
with  similar  ofEshoots  from  other  columns,  form  ■» 
irregular  epithelial  network.  At  the  same  time  thit 
this  ingrowth  occurs  an  outgrowth  also  takes  plaMi 
and  a  warty  excrescence  of  epithelium  develops,  tlw 


Rim 


EPITHELIOMA.  149 

_^MiUs  of  which  soon  brenk  awuy,  ami  thus 
he  deeper  parts  of  the  growth.  In  this  way 
lant  nicer  is  developed,  whose  base  and  edges 
i  formed  by  the  tumour.  This  (hsintegrution 
tperficial  cells  continues  with  a  rapidity  equal 
if  their  developmentj  and  thus,  whilst  the  new 
constantly  extends  amongst  and  destroye  the 
^he  ulceration  generally  prevents 


Cell-nnsts  Ironi  an  Epitli»lioiua,  ehowinp  tlio 
mceiitria  ■miDKGiDi'nUi  aud  soiuiluuiir  Ebsps  of 
le  extenisl  Inyew  of  cells.     (Crouch,  J  inch.) 

uour  from  attaining  a  considerable  size, 
the  ingi-owing  columns  there  is  generally 
I  of  iiTitation  of  the  tissnee  into  which  the 
ima  is  making  its  way,  for  the  cells  of  the  new 
Ijehave  as  foreign  bodies  in  respect  to  the  other 
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tissues,  and  the  growing  edge  of  each  column  is  thus 
suiTounded  by  much  small-cell  infiltration. 

The  epithelial  cells  of  which  the  growth  is  composed 
are  usually  large,  very  irregular  in  shape,  often  pos- 
sessing processes,  multinucleated,  and  sometimes  in 
the  process  of  proliferating  by  endogenous  oeU- 
formation.  Embedded  in  the  epithelial  columns  are 
cell-nestSy  which  vary  much  in  number  and  size  in 
different  specimens.  They  are  composed  of  central 
cells  of  a  rounded  shape,  which  in  some  specimens  are 
much  broken  down  and  degenerated.  Around  these 
are  small  crescent-shaped  cells  with  their  concavitieB 
inwards,  and  outside  these  again  are  layers  on  layerB 
of  cells  similar  in  shape  but  of  larger  size.  The  nests 
are  formed  by  the  very  rapid  proliferation  of  cells  at 
various  foci  in  the  tumour,  llie  cells  first  formed  at 
any  focus  are  pushed  towards  the  periphery  by  the 
constant  and  rapid  growth  in  the  centre,  and  become 
flattened  or  crescentic  through  the  resistance  offered 
by  the  surrounding  tissues.  The  chief  significance  of 
a  nest  is  that  it  indicates  rapid  cell-growth,  and  there- 
fore, when  occurring  in  the  deeper  parts  of  the  skin, 
or  in  the  subcutaneous  tissues,  is  diagnostic  of  ep- 
thelioma,  for  no  such  formations  exist  under  nonnal 
circumstances  in  this  situation. 

Ijocality* — ^The  most  common  situations  for  epi- 
theliomata  are  the  junctions  of  mucous  and  cutaneous 
surfaces.  They  occur  on  the  lips  (usually  the  lower 
lip)  and  other  parts  of  the  face,  the  tongue,  the 
larynx,  the  oesophagus,  the  rectum  and  anus;  on  the 
penis,  the  scrotum,  the  vulva,  the  os  uteri;  mow 
rarely  on  the  skin  of  the  extremities  or  tronk, 
especially  in  the  site  of  old  scars,  ulcers,  or  sinuses, 
and  in  the  bladder. 

Clinical  characters. — Epithelioma  is  essentiaUr 

a  disease  of  late  life,  and  is  seldom  seen  before  the 

age  of  forty.     It  commences  as  a  warty  or  papillated 

^owth,   which  increases  rapidly  and  infiltrates  the 

tissues    amongst   whicYi  it  dev^o^.     TVv<a   tumour 
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ulcerates  early,  the  ulcer  having  a  foul  sloughy  base 
and  raised  indurated  edges  formed  of  that  part  of  the 
epithelioma  which  has  not  yet  become  involved  in  the 
tdcerative  process.  The  destruction  of  tissue  is  at 
times  very  great,  and  is  accompanied  by  much  pain. 
The  neighbouring  lymphatic  glands  are  early  affected, 
and  in  them  the  epithelioma  runs  a  course  precisely 
similar  to  that  of  the  primary  tumour.  The  masses 
of  growth  in  the  glands  commonly  attain  a  much 
greater  size  than  does  the  original  tumour,  and  not 
infrequently  suppurate.  Secondary  growths  in  the 
viscera  are  not  common,  although  they  do  occur,  and 
death  generally  results  from  direct  extension  to  im- 
portant structures,  and  from  exhaustion  caused  by 
pain  and  by  discharge  of  blood  and  pus. 

It  should  be  mentioned  that,  in  addition  to  the 
squamous-celled  carcinomata,  epitheliomata  composed 
of  columnar  cells  grow  from  the  mucous  membrane  of 
the  nose  and  antrum. 

ROBHXrr    VKCSR. 

A  rodent  ulcer  is  a  tumour  composed  of  embryonic 
epithelial  cells,  and  is  developed  in  the  derma, 
apparently  from  the  glandular  structures,  such  as  the 
sebaceous  glands,  the  sweat  glands,  and  the  hair 
follicles,  which  are  found  in  this  situation.  It  thus 
differs  in  its  origin  from  epithelioma,  which  is  essen- 
tially an  ingrowth  of  the  surface  epithelium. 

The  cell-growth  invades  the  tissues  in  the  form  of 
lai'ge  flask-shaped  or  irregular  ingrowths,  frequently 
separated  from  each  other  by  several  normal  papillae 
and  interpapillary  processes.  The  cells  themselves  are 
small  and  round,  being  usually  not  more  than  one- 
third  as  large  as  those  forming  the  epitheliomata. 
They  show  a  great  tendency  to  become  vacuolated, 
and  thus  form  spaces  in  the  centre  of  the  ingrowing 
mass.  In  most  specimens  there  are  no  cell-nests,  and 
these,  when  present,  are  very  small,  ill-developed,  and 
sparaeljr  scattered.     The  epidermis  is  mfi\.tYa\)fe^  iTOta. 


152  EODENT  ULCER. 

below,  and,  being  Jestroyed  after  a 
the  protrusion  of  the  cell-growth  an 
followed  by        rat  on  o    dumit  gra   1 

I  h  li  ma 


rregolur 


Irficality, — Rodent  ulcer  is  almost  limited  to  the 
face,  and  is  most  common  on  the  side  of  the  nose,  at 
the  inner  angle  of  the  orbit,  on  the  forehead,  and  the 
prominence  of  the  malar  bone.     It  is  rare  on  the  lips 

Clinical  cliaractern. — Bodent  ulcer  ia  seldom 
seen  before  the  age  of  forty.  It  commenceB  as  a  small 
wart  or  pimple,  the  centre  of  which,  in  time,  ulceratee ; 
the  growth  of  the  wart  and  the  xpread  of  the 
ulceration  progress  with  about  equal  rapidity,  so  that 
at  no  time  is  thei-e  any  large  amount  of  new  growth. 
Prequently  the  ulceration  heals  in  one  place  whUst  it 
extends  in  another,  but  the  scar  which  forms  is  not 
Ntable,  imd  soon  again  breaks  down. 
The  growth  of  these  tviTaouta  ia  essentially  slow, 
(1  the  rate  of  gi-owtb  diffeTaaom.e'«\vn.\,\»,4SfficTCT& 
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KSS^  An  ulcer  as  large  a^  a  sixpence  is  often  found 
[to  lie  a  year  or  more  old.  When  fully  developed,  a 
•  rodent  ulcer  is  a  Battened  growth  of  an  irregnilar  shape, 
I  with  a  grey,  smooth,  and  glazed  base,  devoid  of  healthy 
I  granulations,  and  discharging  thin,  wateiy  pus.  In 
"IKtrta,  a  little  ill'formed  scar-tissue  may  be  seen,  and 
iihe  surface  is  often  covered  by  a  scab.  The  edges 
&re  sometimes  sharply  cut  and  not  raised,  but  more 
frequently  are  both  raised  and  indurated.  The 
,  fymphatic  glands  are  never  affected  by  secondaiy 
I  tumours,  and  the  viscera  remain  throughout  free 
;  from  disseminated  growths.  Although  large  por- 
[  tiona  of  the  face  are  commonly  destroyed,  rodent 
[  ulcer  is  so  slow  in  its  pi^ogrens  that  the  patient  often 
'  dies  from  old  age  or  intercuixent  disease  before  the 
'  tumour  reaches  a  vital  part,  such  as  the  brain.  In 
,  some  cases  the  whole  of  the  lips,  nose,  eyes,  and 
,  month  are  destroyed  before  death  occurs. 

BPKXKOZDAX-CSKftSD    CABCXKODLa. 

The  Bpheroidal-celled  cai-cinomata  are  subdivided 
;into  three  groups;  (i)  Scirrhous;  (2)  Encephaloid; 
(3)  Colloid. 

Scirrhous  carcinoma.  —  To  the  naJced-eye  a 
Bcirrhous  carcinoma  appears  a£  a  white,  fibrous  mass,  ' 
very  firm  and  dense,  cutting  with  a  peculiar  grating  ' 
ttr  creaking  sensation,  concave  on  section,  and  with 
'an  irregular  margin.  The  tumour  is  not  encap- 
suled,  and  at  its  edge  may  be  seen  small  masses  of 
fat,  or  other  normal  tissues,  which  are  being  infiltrated 
'by  the  growth,  and  which  have,  as  it  were,  been 
•ntangled  by  it  preparatory  to  being  absorbed.  The 
■oft  parts  ai'ound  the  cancerous  growth  are  puckered 
iand  drawn  towards  the  tumour  by  the  contraction 
i<^  the  branching  processes  which  extend  from  the 
IDiaTgins  of  the  latter. 

I  Examined  microscopically,  a  scirrhous  carcinoma  18 
found  to  consist  of  spheroidal  epithelial  cells  lying  in 
'■3  atromii  composed  ol  interlacing  lianda  oi  ?Oiives,  mA.- 


! 
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containing  a  varying  proportion  of  connect!  vft-tt 
cells.  The  alveoli,  or  spaces,  enclosed  by  tfaese  bandp 
are  very  irregular  in  abape  and  size,  and  are  smaller 
in  the  moi-e  central  parts  of  the  growth  than  at  its 
penphery.  The  epithelial  cells,  though  generally 
spheroidal,  vary  a  good  deal  in  shape  and  size,  bein^ 
larger  and  more  fully  developed  where  the  alveoli  are 
large,  wbUst  in  the  most  central  parts  of  the  growth 
thej  maj  often  be  aeon  to  contaui  fatty  granules. 
Some  of  the  alveob  contain  as  many  as  thirty  or 
fortj  (.ella  or  moie,  although  in  other  portions  of  the 


MBm- 


bdirliouB  l/ardnoDia  of  the  BrwBt     (Lroncb,  }  iudj 

growth  the  latter  lie  in  groups  of  but  two  o 

in  single  file  amidst  the  buniiles  of  connective  tissue. 

Secondary  changes  in  scurhous  carcinomatti 
are  of  common  occurrence,  foi,  in  addition  to  ulcer- 
ating when  they  reach  a  surface,  they  are  liable  to 
undergo  fatty  degeneration  in  their  more  centntl 
parts  or  to  become  the  seat  of  blood  extravasations 
and  cysts.  More  rarely  suppuration  occurs,  and  pus 
ia  formed  in  the  BubHtance  of  the  tumour. 

Locality.^By  far  the  most  common  seat  of  scii"- 
rhous  carcinoma  is  the  female  breast,  but  this  variety 
of  cancer  is  ftiso  found  in  the  uterus,  tesop^ 
Btomacb,  prostate,  and  akin. 


op^^rai^ 
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Clinical  characters. — Scirrlions  cancer  is  most 
common  in  women  after  the  age  of  forty.  It  com- 
mences as  ft  fiiTQ  knotty  inmp  which  is  at  first  pain- 
less, and  may  thiis  attain  a  considerable  size  before 
attracting  attention.  When  fully  developed  the  sur- 
face of  the  tumour  is  irregular,  nodular,  and  very 
hard,  sometimes  feeling  like  a  mass  of  cartilage. 
ThoDgh  at  first  movable,  the  growth  soon  contracts 
fldhesioue,  and  cause.''  puckering  and  retraction  of  the 
akin  and  adjacent  parts.  The  rapidity  of  growth 
varies  much  in  different  localities,  and  in  the  same 
locality  in  different  patients.  After  11  variable 
time  the  skin  oi'  mucous  memlii'ane  covering  the 
tiimnur  becuineti  involved,  and  ii  sloughing  masB 
protrudes  from  whic-h  both  pus  and  blood  ai'e  dis- 
charged. The  lymphatic  glands  in  the  neighbourhood 
are  eaily  affected  by  Becondnry  deposits,  and,  as  time- 
goes  on,  the  thoracic  and  abdominal  viscera,  and  more 
I'arely  the  bones,  become  the  seat  of  disseminated 
growths. 

Encephaloid  carcinoma. — This  variety  of  the 
spheroidal-celled  cancers  is  of  much  moi'e  rare  occur- 
rence than  the  scirrhous  growths.  To  the  naked  eye, 
im  encephaloid  carcinoma  presents  a  soft,  greyish,  op 
liirty-white,  brain-like  mass,  mottled  in  places  by 
htemoirhages,  frequently  containing  cysts,  and  readily 
reduced  to  a  pulp  by  slight  pressure.  It  is  nowhere 
encapsuled. 

Microscopically  examined,  an  encephaloid  carci- 
noma consists  of  a  fibrous  stroma  enclosing  alveoli  in 
which  are  contained  spheroidal  epithelial  celts.  The 
stveoli  are  larger  and  more  regular  in  size  than  in 
scirrhous  cancer,  and  their  walls  are  much  more 
■delicate,  being  composed  o{  finely  fibrillated  con- 
nective tissue  instead  of  tbe  dense  fibrous  stroma 
of  the  scirrhous  tumours.  The  epithelial  cells  con- 
tained in  the  alveoli  constitute  by  far  the  greater 
portion  of  the  growth.  They  are  large  and  round, 
mth  SeSnite  nuolei,  and  well-developeA  ce\\-\«ii\iba' 
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ihey  often  contain  much  granular  matter  and  m 
nucleoli 


Ettcephftlaiil  rBrcinoma  of  tha   iDtnim      (Oronch  )  inch.) 

XiOCOlity* — ^The  female  breast,  testis,  eixaoaA, 
bladder,  and  superior  maxilla  are  the  psjis  of  the 
body  in  which  tlus  form  of  tumour  la  found 

Clinical  character!. —  Medullary  cancen  bis 
soft,  elastic,  or  aemi  fluctuating  sweUinga,  of  extnindf 
rapid  growth,  quickly  involving  the  akin,  readilj 
fungating,  causmg  early  implication  of  the  glandi, 
and  disseminating  m  the  viscera  with  great  laiaditf. 
In  many  cases  Me  is  destroyed  within  a  year  of  tb« 
first  appearance  of  the  ungmal  tumour  As  many  ol 
the  round-celled  sarcomata  were  formerly  included 
under  the  medullary  cancers,  these  latter  growths  an 
generally  supposed  to  be  much  more  common  than  it 
reaUy  the  case.  Their  occurrence  is  indeed  of  con- 
siderable rarity. 

Colloid  cancer. — Colloid  cancer  ia  merely  a 
variety  of  seirrhous  or  encephaloid  carcinoma  in  whidi 
the  cells,  and  in  many  cases  the  stroma,  undergo 
colloid  degeneration.  To  the  Baked  eye  a  collaid 
carcinoma  presents  an  irregular  network,  the  spacei 
of  which  are  filled  by  a  clear,  jelly-like,  or  slightly 
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npalesceiit,  gelatinous  substance.  The  netwoi'k  is 
most  open  and  the  colloid  matter  most  abundant  in. 
the  central  or  oldest  portions  of  the  tumour,  whilst 
the  periphery  is  much  like  that  of  a  scirrhous  growth 
in  its  irregular,  infiltrating  edge,  and  nodulated 
surface. 

Microscopically    examined,    a    section    shows   the 
lUveolation  of  the  matrix  aud  the  mue&ea  of  epithelial 
cells  common   to  the   other  \aiieties   of   carcinomi 
Some  of  the  cells  aie  of  the  some  etze  aud  shape  i 
those  of  the  glanduldi'  tibbue  from  which  the  growth  I 


M  of  the  Breset.  Hany  of  the  cells 
«ith  colloid  mattiir,  anil  in  Ibn  lower  part  of 
__  . ^.jjy  caused  by  the  burBting 

apringa,  but  others  are  filled  in  varying  degrees  with  J 
colloid  matter  which  thrusts  the  nucleus  to  one  side  ^ 
aud  distends  the  cell-body  until  it  bursts.  By  j 
continuance  of  this  pro:^ess  in  the  other  cells,  they 
are  gradually  destroyed,  and  their  place  taken  by 
the  colloid  substance  which  now  fills  the  alveolus. 
The  remaijis  of  the  waJIa  of  the  ruptuTeiV  cfiiia  (».■& 
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often  be  seen  after  their  contents  have  been  dis- 
charged. In  many  cases  the  fibrous  matrix  abo 
undergoes  degenerative  change,  and  the  fibres  com* 
posing  it  swell  up  with  colloid  matter,  whilst  their 
outlines  become  blurred  and  indistinct.  As  the  walls 
of  the  alveoli  are  thus  destroyed,  the  cavities  of  thosQ 
contiguous  to  one  another  become  continuous,  and 
thus  in  the  most  central  or  oldest  portions  oi  the 
tumour,  tis  already  stated,  the  network  is  more  open 
than  at  the  edges. 

I«ocality. — Colloid  carcinomata  are  most  commoi 
in  the  stomach,  but  are  found  also  in  the  braut, 
intestines,  and  more  rarely  in  other  parts  of  the  bodf. 

In  their  clinical  characters  these  tumoan  do 
not  materially  differ  from  the  scirrhous  cancers,  and 
require  no  separate  description. 

The  cylindrical-celled  carcinomata  are  faflr 
described  in  the  chapter  on  "  Tumours  of  the  Rectuio.* 
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A  CYST  is  a  closed  sac  with  fluid  or  semi-fluid  contents. 
The  following  groups  are  generally  recognized : — 

1.  Cysts  formed  by  distension  of  pre-existing  tubes 
or  cavities. 

2.  Cysts  of  new  formation. 

3.  Cysts  of  congenital  origin. 

The  cysts  formed  by  cUstension  of  pre-existing 
tubes  or  cavities  are  the  most  common,  and  are  de- 
veloped in  different  ways.  Thus,  mucous  cysts  are 
the  result  of  some  obstruction  to  the  ducts  of  the 
mucous  glands,  and  sebaceous  cysts  to  a  similar 
i-etention  of  the  products  of  the  sebaceous  glands, 
whilst  cysts  in  the  breasts  or  kidneys  result  from 
retention  of  the  mammary  or  renal  secretion.  In 
other  cases,  again,  the  cysts  are  developed  by  disten- 
sion of  a  cavity  which  normally  has  no  duct  or  outlet. 
Thus  cysts  of  the  thyroid  gland,  enlarged  bursse, 
vaginal  hydroceles,  &c.,  are  the  result  of  an  excessive 
secretion  of  fluid  from  the  epithelial  or  endothelial 
cells  of  the  respective  parts. 

Cysts  of  new  formation  develop  in  different 
ways.  Some  result  from  blood  extravasations,  as  do 
the  so-called  "  apoplectic  cysts  **  of  the  brain  and 
the  arachnoid  cysts ;  others,  like  the  adventitious 
bursse,  result  from  the  accumulation  of  fluid  in  the 
]yinphatic  spaces  of  the  connective  tisawe*,  'w\iA^\»  %. 
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third  class  are  formed  in  connection  with  fdreigii 
bodies  {e.g.,  bullets)  or  parasites  {e.g.,  hydatids). 

CystB  of  congenital  origin  appear  to  be  f onned 
by  the  inclusion  of  portions  of  epiblast  during  ilie 
process  of  closure  of  the  thoracic,  abdominal,  branchial, 
or  other  cavities. 

In  solid  tumours,  also,  degeneration  cjnitf  are 
liable  to  form,  especially  in  the  sarcomata^  enchon- 
dromata,  and  soft  fibromata.  Those,  however,  are  not 
to  be  included  amongst  the  true  cystic  tumours. 

Sebaceous  cysta. — ^These  are  formed  by  blocking 
of  the  duct  of  a  sebaceous  gland,  most  often  by  dirt 
or  by  surrounding  inflammation.  They  are  most 
common  on  the  scalp,  face,  neck,  and  shoulders,  and 
are  seen  at  all  ages  after  childhood.  In  size  they  vaiy 
from  a  pea  to  a  hen's  egg.  They  are  situated  in  the 
substance  of  the  skin,  and  the  latter,  in  consequence^ 
cannot  be  moved  freely  over  the  swelling,  whilst,  on 
the  most  central  portion  of  the  tumour,  a  smaU  bkck 
speck,  which  is  the  obstructed  sebaceous  duct,  can  ofteD 
be  distinguished.  When  large,  the  cyst  extends  into 
the  subcutaneous  tissue. 

A  sebaceous  cyst  contains  sebaceous  matter,  tiie 
wall  of  the  cyst  being  formed  by  the  epithelial  oeDi 
of  the  secreting  portion  of  the  gland,  arranged  in 
numerous  layers,  and  placed  upon  a  basement  mem- 
braue  of  fibrous  tissue. 

In  some  cases  sebaceous  cysts  become  inflamed  and 
suppurate,  and  thus  give  rise  to  abscesses  or  vlcmt 
which  are  generally  very  slow  to  heal. 

Dermoid  cysts  have  a  cyst-wall  formed  of  troe 
skin,  with  papillae,  hair  follicles,  sudoriparous  and  sebft- 
ceous  glands.  They  are  always  of  congenital  origin, 
but  frequently  do  not  become  noticeable  before  child- 
hood or  puberty.  They  contain  sebaceous  matter, 
and  increase  in  size  by  the  constant  secretion  of  the 
sebaceous  glands  which  line  the  cyst-wall,  and  emptr 
their  contents  into  its  cavity.  More  rarely  thej 
contain  bone,  teeth,   &c. — a.  mc^vmvs^axifie  which  ii 
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euerally  accounted  for  by  the  supposed  inclusion  of 
ortious  of  meaoblast  as  well  as  of  epiblast. 

Dermoid  cysts  are  common  at  the  angles  of  the 
rbit  and  in  the  eyelids,  where  they  are  always  found 


Seolion  of  the  W  .i       (  ^  1  ^r 
■faowing  targe  Bebaiieous  gluuds  and  i 
(Cronch,  i  mch.) 

•«neath  the  deep  faa^ia,  the  skin  being  quite  movable 
tvee  them.  They  also  occur  with  some  frequency  in 
lie  ovary,  and  more  rarely  in  the  floor  of  the  mouth, 
«dthe  testis. 


CHAPTER     XXI. 

COMT-D-SIOHS. 

A  ooNTnaiON  is  a  subcutaneous,  lacerated  wound. 
The  varioiiH  Roft  tissues  are  torn,  and,  the  vessels 
being  injured,  blood  escapes  and  stains  the  neighbouT^ 
ing  parts.  The  damaged  structures  are  impaired  by  a 
process  of  plastic  inflam  mation  with  orgaiiixiition  of 
the  inilaminatory  products  into  fibrous  tissue ;  sup- 
puration is  rare,  but  occasionally  occui^. 

The  amount  of  the  subcutaneous  hwmoiThage  wliidi 
accompanies  a  contusion  depends  on  the  extent  of  the 
injury,  the  resistance  offered  by  the  tissues  to  the 
eKtravasated  fiuid,  and  the  size  of  the  injured  vessels. 
In  ca^es  where  a  large  area  of  tissue,  not  containing 
any  important  vessels,  has  beeu  the  seat  of  contusion 
the  lia<morrhage  wiU  be  diffuse,  and  will  result  in  the 
production  of  a  general  ecchymoiix,  but  where  the 
injury  is  more  lacaUzed,  where  the  tissues  are  lax 
and  yielding,  or  where  a  large  ve.^^sel  lias  been  torn, 
the  effused  blood  is  collected  into  a  mass,  luid  fomu' 
it  circumscribed  extravasation,  a  blood  tumovu-,  or  a 
hsematoma. 

In  the  case  of  a  general  ecchymosis  the  following 
changes  occur  in  the  extnivnsated  fluid  r^The  fibrin 
clots,  and  causes  a  certain  amount  of  induration.  It 
is  subsequently  either  organized  and  developed  into 
new  fibrous  tissue,  or,  more  probably,  is  absorbed  by 
the  leucocytes,  which  are  soon  exuded  as  the  result  of 
the  injury.    The  serum  i\,ni\  Vvicuc^tea eftcei^.  into  the 
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neighbouring  lymphatics,  and  are  thus  removed.    The 

iced  blood-cells  disintegrate,  and  their  colouring  matter 

is  diffused  amongst,  and  stains,  the  surrounding  parts. 

^e  hsemoglobin  undergoes  a  series  of  changes,  which 

&ially  result  in  the  production  of  haematoidin,  and 

^he  colour  of  the  contused  parts    passes    through 

Tarious  hues,  the  last  being  a  pale  lemon  or  citron. 

Crystals  of  haematoidin  of  this  latter  tint  may  be  found 

:for  many  months  in  the  neighbourhood  of  a  contused 

3)art. 

The  removal  of  the  blood  which  forms  a  hsematoma 
:requires  much  more  time  than  the  disintegration  of 
«  simple  ecchymosis.  The  coagulated  fibrin  surrounds 
"the  fluid  portion  of  the  blood,  and  is  itself  surrounded 
"by  newly  foimed  fibrous  tissue,  which  results  from 
^e  irritation  of  the  neighbouring  parts  by  the  mass 
of  extravasated  blood.  New  vessels  are  formed,  and 
penetrate  the  dense  wall  which  encloses  the  serum 
and  corpuscles,  and  after  a  time  the  latter  are  slowly 
abBorbed.  The  red  blood-cells  disintegrate,  in  the 
manner  already  described,  but  their  colouring  matter, 
instead  of  staining  the  tissues,  as  in  a  general  ecchy- 
anosis,  is  diffused  throughout  the  serum  in  which  the 
cells  are  suspended,  and  thus  the  fluid  contents  of  the 
hsematoma  become  generally  stained,  and  are  often 
of  a  dark  or  tarry  colour.  If  the  serum  is  now 
absorbed,  the  fluid  contents  of  the  blood-cyst  become 
thickened  and  inspissated,  but  if  absorption  does  not 
occur,  then  the  haemoglobin  gradually  undergoes  a 
series  of  changes  which  result  in  its  loss  of  colour,  the 
formation  of  haematoidin,  and  the  production  of  a 
cyst  which  may  contain  an  almost  clear  fluid.  Such 
a  condition  as  this  is  more  often  seen  in  haemorrhages 
into  the  brain  or  the  arachnoid  cavity  than  elsewhere. 
In  other  cases,  again,  the  swelling  caused  by  the 
blood- tumour  never  subsides,  and  a  permanent  hard 
lump  may  persist,  which,  on  section,  is  found  to  be 
x>mpo6ed  of  fibrous  tissue.  The  blood-clot  is  said  to 
lave  become  organized,  but  the  exact  manner  in  which 
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this  organization  takes  place  does  not  differ  from  that 
about  to  be  described  as  occurring  in  the  internal 
coagula  of  injured  vessels. 

Lastly,  where  the  parts  have  been  so  injured  that 
suppuration  ensues,  the  extravasated  blood  tends  to 
decompose.  It  becomes  mingled  with  the  products  of 
suppui-ation,  and  together  with  them  is  discharged. 


CHAPTEE.  XXII. 

BSKOBIlBAaZ:  AMD  IHJUBXES  OF 
VBSSEXiS. 

II.EHOKRHAGE  is  tLe  escape  of  bli>od  from  tlie  v 
within  which  it  should  normuJly  remain.     The  escape  1 
may  be  due  to  either  diseftHe  or  iojuiy,  but  it  b  w"' 
the  latter  nloue  that  we  are  at  present  concerned. 

If  a  wound  be  inflicted  on  almost  any  part  of  the 
body,  bleeding  results,  but  in  the  very  large  majority 
■of  eases  the  flow  of  blood  ia  arrested  without  recourse 
to  any  artificial  means,  and  it  is  only  when  Rome  large 
vessel  is  opened  or  the  patient  is  a  "bleeder"  that 
death  ensues  from  loss  of  blood  and  syncope. 

It  is  well  known  that  blood  tends  to  coagulate 
when  no  longer  in  contact  with  the  endothelium  of  a 
healthy  vessel,  and,  where  nothing  butsmall  capillaries 
and  arterioles  have  been  wounded,  the  coagulation  of 
the  blood  is  alone  sufficient  to  plug  the  apertures  in 
ri'est  the  flow.  But  whoi*  larger 
inded,  and  the  loss  of  blood  is 
the  injured  vessels  themselve*  j 
which  help  to  bring  about  what  is  always  tlie  flniJ  I 
'means  of  stoppage,  namely,   the  coagulation  of  the 

If  an  artery  be  cut  across,  it  immediately  retsmcti 
by  virtue  of  its  elasticity,  an  d,  by  thus  reti-aetiug,  its 
bleeding  orifice  tends  to  be  covered  up  and  compressed 
"by  the  tissues  amongst  which  it  ia  placeA.;  ^e  9u;wi 
ot  blood  IB  thereby  diminished,  ajid  co&gaWt\o^  \& 


s,  and  t«  a 
arteries  have  been  \ 
great,  changes  o 
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favoured-  Another  effect  of  injury  toa  vessel  is  COn- 
traction.  This  is  not  the  reuult  of  elasticity,  but  nf 
muscular  action,  which  is  brought  into  play  by  both 
the  injury  aud  the  exposure  of  the  muecle-coat.  So 
greatly  is  the  lumen  of  a  vessel  diminished  by  this 
means  that,  in  small  arteries,  the  blood-flow  may  be 
entirely  arrested  by  it  alone. 

It  has  already  been  said  that  the  whole  artery- 
retracts  within  the  sun'ounding  tissues,  but, in  addition, 
the  intei-nal  and  middle  coats,  which  are  more  elastic 
than  the  out«r,  retract  yet  more,  and,  by  curling  in 
towards  the  lumen,  still  further  arrest  the  blood- 
stream. 

Lastly,  the  more  blood  the  piitient  loses  the  more 
coagulable  does  the  remaining  blood  beLxtmc,  and  the 
weaker  is  the  heart's  iiction  and  the  blood-atream. 

In  these  various  ways,  therefore,  the  blood-atream  is 
weakened  in  cases  of  wounds  of  large  vessels,  but  it 
must  be  distinctly  borne  in  mind  that  eaeb  and  all 
tend  to  one  end,  namely,  the  coagulation  of  the  blood. 
If  the  latter  did  not  occur,  all  the  other  events  would 
be  useless,  and  it  is  by  the  formation  of  a  clot  in  the 
tissues  outaide  the  wounded  vessels,  the  so-eiille<I 
"external  coagulnm,"  that  the  bleeding  is  teiu> 
porarily  arrested. 

Tliis  external  clot  is,  then,  but  a  temporary  expe- 
dient ;  it  is  placed  at  the  end  of  the  bleeding  vessel 
until  a  sufficient  amount  of  time  has  elapsed  for  the 
artery  to  be  permanently  sealed,  and,  by  the  time  this 
result  has  been  attained,  the  external  coagulum  is 
undergoing  alworption,  and  ia  sub-sequently  entirely 
removed. 

The  permanent  occlusion  of  the  injured  vessel  is 
accomplished  by  a  process  of  plastic  inflammation,  i.e., 
by  an  exudation  of  inflammatory  products,  and  a 
subsequent  organization  of  the  latter  into  fibrous 
tissue.  Soon  after  the  external  clot  has  been  formed 
bleeding  haw  cewed,  the  ordTOQvy  phenomena  of 
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I      inflaminution  moke  theii-  flppeontncc  at  the  injured 

I       part,  the  cut  en<is  of  the  injured  vessel  as  well  as  the 

I        aurroundingtiasues  become  swollen  iind  more  vascular, 

exudation  of  inflammatory  products  results,  and  within 

a  few  hours  the  end  of  the  cut  vessel  may  be  found 

embedded  in  a  small    mass  of  lymph.     This    lympli 

very  shortly  becomes  vascularized  by  the  formation 

I       of  new  blond- vessel  8  from  the  vasa  vasorum  of  the 

I       injured  artery,  and  finally  undergoes  organization  into 

fibrous  tissue  in  a  manner  precisely  similar  to  that 

'1       which  occurs  in  the   healing  of    a  wound  by  first 

J      intention.     In  this  way  the  coata  of  the  artery  become 

1      matted  to  one  another  and  to  the  sheath,  and  the 

D      whole  end  of  the  cut  vessel  is  plugged  by  a  firm  mass 

I      of  fibrous  tissue  continuous  with  the  scar  tissue  of  the 

;       wounded  cutaneous  surface. 

At  the  same  time  that  these  changes  are  in  progi^ss, 
the  blood  in  the  injui-ed  vessel  also  clots,  and  the 
clotting  extends  a  little  vay  up  from  the  seat  of 
injury,  never  ren«hing  beyond  the  origin  of  the  first 
large  branch  given  oS'  above  the  wound.  This  clot, 
in  contradistinction  to  that  outside  the  vessel,  ia  called 

1'  the  Internal  coagnlnm,  and  much  more  importance 
has  been  attached  to  it  as  a  means  of  permanent 
occlusion  than  it  deserves.  The  internal  coagidum 
owes  its  oiigin  to  eithei'  the  stopping  of  the  blood- 
1]  stream  or  to  the  proximity  of  the  inflammatory 
I,  exudation,  for  blood  always  tends  to  clot  whei'e  the 
h  tissues  are  inflamed.  The  following  changes  occur  in 
l|       the  clot  after  ite  formation  : — 

At   fii'st   it   is   of   a   dark-red  colour,    and  not  at 

all   adherent  to   the  vessel-wall.     In  a  few  days  it 

becomes  of  a  lighter  hue,  and  adherent  to  the  artery  ; 

1        gradually  it  becomes  white,  firm,  and  fibrous,  and,  in 

the  process,  shrivels  in  all  its  diameters.     Finally,  it 

I        becomes  in  part  detached  from  the  walls  of  the  artery, 

;■        and  remains  attached  by  its  base  alone  to  the  fibrous 

tissue,  wliich  by  this  time  plugs  the  end  of  the  vessel. 
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If  sections  be  made  of  the  clot  and  of  the  arteiy 
which  contains  it  during  this  process  of  organizatioii, 
the  following  changes  will  be  observed  i—^ 

At  iii*st  the  section  shows  nothing  but  red  blood- 
cells  entangled  in  a  network  of  fibrin.  'Within  a 
day  or  two  these  red  blood-cells  have  all  disinte- 
grated, and  leucocytes  in  greatly  increased  nmnben 
are  now  seen. .  By  the  third  or  fourth -day  newly 
formed  vessels  penetrate  into  the  clot  from  the  nei^ 
bouring  vasa  vasorum,  and  from  these  an  increaaed 
supply  of  leucocytes  is  derived.  By  the  eighth  or 
tenth  day  the  whole  clot  is  formed  of  leucocytes,  wbieh 
have  displaced  and  destroyed  the  original  clot  and  itB 
red  blood-cells,  and  are  already  undergoing  organise 
tion  into  fibrous  tissue.  The  newly  formed  vessdi 
now  shrink  and  disappear,  the  young  fibrous  tissue  of 
the  clot  also  shrinks,  and,  finally,  a  firm  fibrous  plug 
is  all  that  remains  of  the  internal  coagulum. 

Of  what  use,  then,  is  the  internal  clot  ?  It  acts  as 
a  buffer,  and  prevents  the  rush  of  blood,  which  wouM 
otherwise  tend  to  wash  away  the  exuded  lymph  from 
the  cut  end  of  the  vessel.  It  further  tends  to  act  as 
a  permanent  plug,  and  although  of  itself  it  wonM 
be  quite  insufQcient  to  stop  the  forcible  blood-stream 
in  a  large  vessel,  it  is  yet  of  some  service  in  this 
respect. 

coiTTirszoir  or  A&TS&zas. 

Contusions  of  arteries  may  either  set  up  inflam- 
matory changes  in  the  vessel  without  any  definite 
injury  being  produced,  or  may  cause  a  laceration  d 
the  internal  and  middle  coats  without  tearing  the 
external  coat  or  the  sheath.  In  the  latter  case  the 
effects  of  the  contusion  are  precisely  the  same  as  those 
produced  by  the  application  of  a  ligature,  and  the 
inner  coats  alone  give  way,  on  account  of  their 
more  brittle  nature.  The  torn  coats  curl  in  towardi 
the   lumen,   and  obstruct  the   blood-streanu     V«y 
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Boon  after  the  injury,  coagulation  of  the  blood 
commences  at  the  injured  spot,  and  the  artery  ia'. 
gradually  occluded  both  by  the  coagulated  blood  and, 
later  on,  by  tbe  formation  of  fibi'ous  tissue  produced 
for  the  repair  of  the  damaged  vessel.  The  con- 
dition of  the  limb  below  the  seat  of  injury  is 
exactly  the  same  as  it  would  be  after  ligature — cold, 
■white,  and  pulseless.  If  the  collateral  circulation  he 
sufficient  to  keep  it  alive,  all  will  go  well ;  if  no^ 
gangrene  ivill  ensue.  Unfortunately,  however,  ciiee» 
of  partial  laceration  of  an  artery  are  seldom  un- 
complicated. The  injury  which  damages  the  vessel  is 
very  likely  to  implicate  its  accompanying  veins,  and, 
if  the  circulation  in  the  latter  be  also  arrested,  the 
chance  of  the  occurrence  of  gangrene  is  greatly 
increased. 

BuvTirKS  or  .ojitxkxes. 

a  large  arteiy  is 
raoie  frequently 
seen  in  the  popliteal  and  brachial  than  in  nny  other 
vessel.     The  immediate  result  of  complete  rupture  is 

I    the  rapid  extravasation  of  blood  into  the  neighbouring 

i|  soft  tissues.  Forcibly  driven  by  the  heart's  action,  the 
hlood  may  be  propelled  to  considei'able  distances  along 

I  the  fascial  planes,  itud  the  whole  limb  becomes  livid, 
swollen,  pukelesG,  stud  cold.  At  first  the  swelling 
situated  over  the  injured  vessel  pulsates,  but,  as  the 

i  parts  become  more  imd  mote  filled  with  blood,  it  is 
impossible    for  tlie   heart  to  distend  them  further, 

'  end  puliation  ceat^es.  If  nothing  be  done,  gangrene 
will  ensue,  not  only  because  the  arterial  flow  is  in- 
terfered with,  but  also  because  the  extrarasated 
hlood  eaUFes  pressiire  on  the  veins,  and  bo  prevents 

'■  the  return  of  the  venous  blood.     It  is  of  the  utmosb. 

1;  practical  importiince  to  recognize  this  latter  fact,  for 

"  ii  any  attempt  were  made  to  treat  the  ease  by  ligature'^ 
of  the  arteiy  above,  as  though  it  were  one  in  vihich.. 


] 
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tbe  effused  blood  was  in  a  definite  sac,  gangrene  wotild 
inevitably  ensue. 

TK&iniEA.TXC    AlfBUKT'SBI. 

A  traumatic  aneurysm  ia  a  "tumour  containing 
blood  communicating  ■with  the  cavity  of  an  artery," 
and  resulting  from  an  injury. 

Traumatic  aneurysms  may  be  caused  either  by  open 
wounds  or  by  subcutaneous  lacerations  of  an  artery. 
In  the  former  case  the  Ttsael  is  uautLlly  opened  by  a, 
puncture  with  a  sharp  instrument,  which  is  at  once 
withdrawn.  Hfemorrhage  immediately  ensues,  but  is 
arrested  by  pressure.  Th  e  preKsure,  although  sufficient 
to  prevent  the  egress  of  blood  from  the  skin-wound, 
does  not  suffice  to  prevent  it  from  slowly  leaking  out 
of  the  wounded  artery.  A  collection  of  blood  is  thus 
formed  in  the  surrounding  tissues,  and  these,  being 
irritated  by  its  pi-esenee,  become  matted  and  con- 
densed by  fibrous  tissue.  By  this  condensation,  the 
further  extravasation  of  blood  is  prevented,  and  an 
"aneurysmal  sac"  is  formed,  which  soon  becomes 
thickened  and  strengtheneil  by  coagulation  of  some 
of  the  blood  within  it.  It  is  immaterial  whether  tbe 
original  ha;morrhage  be  arrested  by  artificial  pressure 
or  by  the  resistance  oftered  to  the  escape  of  blood  by 
the  muscles  and  fascite  tlirough  which  it  flows. 

In  other  cases  an  artery  ia  subcutaueously  torn  or 
otherwise  injured  without  any  skin- wound  being 
caused — e.g.,  in  fractures  or  dislocations,  as  well  as, 
more  rarely,  in  simple  oontuaions  or  strains.  Under 
these  circumstances,  as  in  punctured  wounds,  the 
resistance  oflered  by  tbe  surrounding  pai-ts  is  often 
sufficient  to  prevent  a  wide  extravasation  of  the  blood, 
and  the  latter  becomes  limited  by  condensation  of  the 
soft  parts,  and  by  clot,  in  tbe  same  way  as  in  the 
former  case. 

Another  mode  of  formation  of  traumatic  aneur}%m 

has   been   de.'icribed,  but    ia  of   somewhat   doubtful 

rrence.     In  punctured  vjowviia  wl  arWvBi -wWfe, 
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^    have  healed,  the  resulting  scar  ta  supposed  to  becomei 
I    distended  hy  the  blood-pressure,  and  an  aneurysmal 
sac  is  thus  formed  by  dilatation  of  the  vessel  at  the 
seat  of  injury. 

The  limitation  of  the  flow  of  blood  by' formation  of 
the  sac  is  to  be  regarded  as  the  tirat  step  towards  the 
healing  of  the  injured  artery.  If  no  sac  were  formed, 
gangrene  would  ensue,  but,  the  escape  of  blood  having 
once  been  limited,  the  teudeney  to  a  natural  cure  is 
very  conaideiable,  and  any  aid  afforded  by  rest  and 
artificial  pressure  is  most  likely  to  bring  about  a  gradual 
filling  up  of  the  sac  by  the  deposit  of  laminated  fibrin 
from  the  flowing  blood,  and  to  result  in  the  sub- 
sequent o<«lusion  of  the  injured  vessel.  In  other 
cases  the  aneurysm  increases,  and  by  its  pressure  on 
the  vessels  may  lead  to  gangrene  of  the  limb.  The 
same  result  may  also  he  brought  about  by  the  giving 
way  of  the  sac  and  the  escape  of  its  contained  blood 
into  the  neighbouring  parts. 
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An  arteriif- venous  aneiu-yam  is  an  abnoi'mal  com- 
munication between  an  artery  and  a  vein.  There  are 
'  two  varieties.  In  the  one,  the  communication  between 
the  two  vessels  is  direct ;  in  the  other,  the  blood 
passes  through  an  aneurysmal  sac  placed  between  the 
oommunicating  trunks.  The  first  variety  is  called 
an  aneurysmal  varix;  tlie  second,  a  TaricoM 
aneurysm, 

Arterio- venous  aneiu-ysms  are  most  usually  the 
result  of  punctui'ed  wounds.  They  are  generally 
situated  on  the  limbs,  and  the  communicating  vessels 
are  moat  frequently,  in  the  case  of  the  upper  ex- 
tremity, the  brachial  artery  and  the  median  basilie 
vein ;  in  the  lower  estremity,  the  superficial  femoral 
artery  and  its  accompanying  vein. 

They  are  produced  as  follows  :■ — A  puncture  is  made 
by  some  shaip,  narrow  instrument,  which  passes 
thivugh  one  vessel  ami  opens  the  otW^.    ^^ift\"ii»!i- 
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hiemoirhage  is  arrested  either  by  artificial  meaBS  ot 
else  by  the  resistance  offered  by  the  surrounding  parts. 
The  blood  flows  in  the  direction  of  the  least  resistance, 
and  this,  in  the  case  of  the  artery,  is  frequently  into 
the  wounded  vein.  In  many  imrtances  the  wounded 
vessels  become  adherent  by  the  inflammatory  effusion 
which  is  poured  out  for  their  repair,  and  the  blood 
continues  to  pass  directly  from  the  one  into  the  other 
— aneurysmal  vartx. 

In  other  cases  a  ti-aumatic  aneuiysmi  is  formed 
between  the  ailery  and  the  vein,  and  thi-ough  this  the 
blood  circulates  in  its  transit  between  the  vessels — 
varicose  aneurysm.  Occasionally  the  arterial  blood 
escapes,  not  only  into  the  vein,  but  also  into  the 
Burrounding  tissues.  The  quantity  efiuaed  may  be 
Hufficiently  great  to  endanger  the  vitabty  of  the  hmb. 

Very  rai'ely,  arterio-venous  aneurysms  are  formed 
independently  of  injury,  and  sometimes  result  from 
the  opening  of  an  ordinary  pathological  aDeui-ysm 
into  a  neighbouring  vein. 

The  two  forms  of  ai'terio-venous  aneurysm  are  not 
equally  serious.  An  aneurysmal  vaiix  often  does  not 
tend  to  increase  in  size,  whilst  a  varicose  aneurysm 
pursues  the  course  of  any  untreated  aneuiysm,  and 
tends  to  increase. 

In  either  case,  the  veins  below  the  communication 
become  tortuous,  dihitended,  and  thickened,  whilst  the 
arteries  above  it  tend  to  become,  not  only  dilated,  but 
thinned  to  such  an  extent  that  their  ligature,  if 
attempted  after  the  lapse  of  years,  ia  extremely  likely 
to  be  followed  by  secondary  haimorrhage.  The  dis- 
tended veins  pulsate  almost  as  forcibly  as  do  arteries, 
and  the  fingei-  placed  upon  them  at  once  detects  a 
well-marked  thrill.  Over  the  seat  of  communication 
a  loud,  continuous,  humming  bruit  is  always  heard, 
which  may  be  propagated  for  a  considerable  distance 
along  the  limb. 

The  cbiei  dangei'  of  aitevio-venous  aneurysm  is 
rupture  and  hjemorrliage.     In  some  cesea,  \i\&«^Kia.- 
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VESSEI.S      BV      THE      VARIOUS      METHODS 
EIKPI.OYED  FOR  THE   ARREST  OF  HJEKOR- 
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All  the  methods  of  trefttment  employed  for  the 
arrest  of  htemniThage  aim  at  one  object,  natiiely,  its 
temporary  iirrest.  By  none  of  them  can  the  vessel 
be  permanently  occluded;  the  most  that  ligature, 
torsion,  acupressure,  ix.,  ctin  do  is  to  take  the  place 
of  the  external  clot,  and  arrest  tbe  hiemorrhage  for  a  i 
Bttfficient  length  of  time  to  allow  of  the  permanent  I 
closure  of  the  injured  artery.  I 

Pressure  acts  mechanically,  by  obliterating  the. I 
lumen  of  tbe  injiu-ed  Tessel,  and  bo  preventing  the  J 
further  escitpe  of  blood. 

Acupressure  is  only  another  means  of  applying^l 
p!«^^ure,  f 

Styptics  induce  the  formation  of  an  external  clot. 

Cold  c.'iii>i('s  contraction  of  the  cot  artery  and  t 
narrowing  of  its  lumen. 

Ugature.— When  a  round  ligature  is  applied  to  aV 
Teasel  and  tightly  tied,  the  internal  and  middle  coats 
being  brittle,  are  cut  across,  and  the  external  one,H 
being  tough  and  resistant,  ia  drawn  in  by  the  ligatureJ 
and  obstnicts  the  flow  of  blood.  The  materitd  oCVfl 
which  the  ligature  is  composed  exeivises  no  influenoeT 
on  the  behaviour  of  the  vessel  which  is  tied,  bnt' | 
the  width  of  the  ligature  is  of  importance.  If  it  ii 
round  and  naiTOW,  the  inner  coate  are  certain  to  j 
be  cleanly  cut.  If  broad  and  flat,  tbe  coats  may  not  J 
be  cut  at  all,  but  may  all  be  drawn  together,  as  is  tfati-q 
external  coat  alone  when  narrow  ligatures  a: 
The  pernmuent  closure  of  the  vessel  by  the  exudationi  M 
and  organization  of  plastic  lymph,  and  tbe  formatiDnfl 
and  organization  of  an  internal  dot,  doe*  luit  i\S 


from  the  proceaa  already    dasttribeil  i 
the  natviral  arrest  of  hxniorrhage. 
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Artery  booh  after 
Ligature,  aliowine 
tboionBrandmiddlu 
ooHta  retracted. 


Arl*jy  witli 
Shrunkan  lutertwl 
Clol,  »nU  urifice 
healed   by   fibtons 


If  the  ligature  be  of  noft  animal  tissue,  attfh  as  cat- 
got,  and,  further,  if  it  be  aseptic,  it  will  not  act  as  (i 
foreign  body  with  respect  to  the  artery  which  it 
encircles,  and  therefore  suppuration  will  not  ensue. 
If,  however,  the  hgature  be  of  silk  or  hemp,  and  is 
not  rendered  aseptic,  then  so  long  as  it  remains  in 
contact  with  the  vesGel-wall  inflammatioa  will  con- 
tinue, suppuration  will  ensue,  the  artery-wall  will 
ulcerate,  and  gradually  the  ligature  will  cut  through 
the  external  coat  and  be  cast  off. 

Torsion.— In  toi'sion,  the  end  of  the  cut  artery  is 
seized  and  twisted  seTentl  times  transversely  to  its  long 
axis.  The  result  of  this  treatment  is  the  rupture  of 
the  internal  and  middle  coats,  as  by  the  application  of 
a  ligature,  and  the  twisting  up  of  the  external  coat 
so  as  to  form  a  sort  of  phig  at  the  end  of  the  torn 
vessel.  Sometimes  this  twisted  external  coat  sloughs, 
on  '  ,oi  the  interference  vivtiti  its  hlood-supply. 
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but  this  is  not  usually  the  case.  The  permanent  J 
closure  of  the  vessel  occurs  in  the  innnner  already  J 
described. 

RECmUIEirT    AITD    SSCOITSAXT 


Bleeiling  which  le-comiuences  after  having  beea 
once  aireeteil  is  culled  either  recurrent  or  secondaiy. 
The  t«nn  recurrent  ia  some  times  limited  to  the 
h»moiTha,ge  which  occui-s  within  twenty-four  hours 
of  injury,  but  the  definition  is  purely  arbitrary. 
Secondary  hiemorrhage  is  most  common  during  the 
first  fortnight  after  injury,  but  may  occur  at  any  tiine 
before  the  wound  is  healed. 

There  are  three  main  causes  of  secondnry  hiemor- 
rhage, using  the  tenn  to  include  tiie  recurrent  variety 
— fii-st,  accident;  second,  -nnhealthy  conditions 
of  the  wound  ;  third,  disease  of  tlie  vessels. 

I.  The  accidental  causes  include  such  things  as  the 
use  of  a  piece  of  bad  ligiiture,  which  softens  and 
gives  way  too  soon;  the  overlooking  of  a  wounded 
vessel,  which  does  not  bleed  at  the  time  the  wound  is 
inflicted,  either  because  it  contracts  from  exposiu*,  or 
else  because  the  patient  is  faint ;  the  tying  of  a  Uga- 
ture  badly,  so  that  the  knots  slip;  an  accidental 
contusion  of  the  wounded  part,  and  the  displacement  or 
tearing  open  of  recently  formed  clot  or  inflammatoiy 
exudation.  If  in  any  of  these  ways  the  ligatui-es  which 
have  been  employed  for  the  temporary  arrest  of 
hromorrhage  ai-e  displaced  before  the  artery  in  pe*- 
jnaneatly  sealed,  hiemorrhage  will  occui-. 

a.  So  long  as  a  wound  is  healthy,  and  is  either 
healing  by  first  intention  or  by  granulation,  there  is 
little  fear  of  secondary  hiemorrhage.  The  coadititm 
of  the  wound  may  be  taken  a&  the  index  of  the  con- 
dition of  the  vessels  and  their  contained  clots.  If  the 
former  is  healing  well,  it  ia  pretty  certain  that  the 
ends  of  the  arteries  are  being  firmly  plugged  by  fibrous 
tissue,  and  their  internal  clots  are  undevgomg  OTgatiYi*,- 
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tion.  If,  liowever,  the  wound  is  sloughy,  or  the  seat 
of  eiyeipelas  or  other  septic  iufliunmatiou,  then  it  is 
exceedingly  probahle  that  reparative  processes  are  not 
progressing  favourably  in  the  cut  vessel,  and  that  the 
clot  is  tending  to  disintegrate.  It  is  evident  thnt 
under  these  circumstances  secondary  hfemorrhage  is 
likely  to  ensue,  for  not  only  may  there  be  a  failure  in 
the  organization  of  the  inflammatory  products,  but 
the  ends  of  tlie  vessels  themselves  may  be  involved  in 
the  destruction,  and  may  slough  or  become  so  much 
softened  that  the  ligatures  which  encircle  them  may  cut 
through.  Further  attempts  at  securing  the  artery 
may  be  thwarted  by  the  fact  that  the  softened  vessels 
will  not  admit  the  application  of  a  ligature,  however 
carefully  applied. 

3,  A  diseased  condition  of  the  injured  vessels  pre- 
disposes to  seoondaiy  htemorrhage  in  two  ways, 
Firat,  when  tied,  the  ligature  is  liable  to  quickly 
cut  its  way  through  the  softened  wall ;  or,  when 
twisted,  the  twisted  end  is  liable  to  slough.  Secondly, 
on  account  of  their  unhealthy  condition,  the  reparative 
processes  which  ensue  upon  injiiry,  and  which  nor- 
mally seal  a  healthy  vessel,  are  liable  to  be  themselves 
of  an  unhealthy  natui-e,  and  the  inflammatory  pro- 
ducts either  do  not  develop  into  fibrous  tissue  at  bU 
or  do  so  only  very  slowly. 

Injuries  of  veiiiBi — Wounds  of  veins  frequently 
heal  without  occlusion  of  the  vessel,  and,  if  clean  cut, 
without  any  appai'ent  cicatris:.  A  woimded  vein  heals 
more  readily  than  a  wounded  artery,  on  account  of 
the  much  more  feeble  blood-stream  in  it.  The  mode 
of  healing  is  identical  with  that  met  with  in  the 
other  soft  tissues,  namely,  by  plastic  inflammation, 
with  a  consequent  exudation  and  subsequent  develop- 
ment of  lymph  into  fibrous  tissue. 

AIM    XJg    VBIH'S, 

If  air  be  mingled  with  the  venous  blood,  it  prevents 
the  proper  circulation  of  the  latter  tUTcmgb.  tte  l^ungs. 
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obstructs  the  right  side  of  the  heart,  and  may  cause 
death. 

A  wound  in  a  vein  does  not  permit  the  entrance  of 
air  except  under  certain  conditions.  If  under  ordinary 
circumstances  a  vein  be  incised,  either  the  blood 
rapidly  escapes  from  it  or  the  atmospheric  pressure 
causes  its  collapse.  If,  however,  a  vein  be  held  open — 
e.g.,  if  in  removing  a  tumour  traction  be  employed  at 
a  time  when  a  venous  trunk  is  wounded,  and  especially 
if  the  wounded  vein  be  near  to  the  thorax  and  its 
contained  blood  is  brought  under  the  influence  of  the 
suction  produced  by  deep  inspiration — then  air  is 
liable  to  pass  with  the  blood-stream  to  the  right  side 
of  the  heart.  The  entrance  of  air  is  usually  accom- 
panied by  a  hissing  or  giu-gling  sound,  and  is  im- 
mediately followed  by  urgent  dyspnoea  and  laboured 
cardiac  action.  Such  an  accident  most  frequently 
occurs  in  operations  at  the  root  of  the  neck,  where 
the  veins  are  large,  are  close  to  the  thorax,  and  are 
more  or  less  held  open  by  the  deep  fascia. 
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A  FBAOTUBE  is  a  solution  of  continuity  of  a  bone.  It 
the  broken  ends  of  the  bone  are  not  exposed  to  the 
external  air  through  the  medium  of  a  wound,  the 
fracture  is  said  to  be  a  simple  one.  If  the  revetse 
is  the  case,  the  fracture  is  compoimd* 

A  comminuted  fracture  is  one  in  which  the  bone 
is  broken  into  more  than  two  pieces. 

A  complicated  fracture  is  one  in  which  the  frac- 
ture is  complicated  by  some  injury  to  important 
neighbouring  structures — e.g.,  the  tearing  of  a  nudn 
artery,  extension  into  a  neighbouring  joint,  didocataon 
of  the  fractured  bone,  &c. 

Again,  the  direction  in  which  the  line  of  fractare 
traverses  the  bone  supplies  the  means  for  fmiher 
classification.  Thus,  a  traasyerse  fracture  is  oine  is 
which  the  bone  is  broken  at  right  angles  to  its  long 
axis ;  an  oblique  fracture,  where  the  line  of  f tacton 
is  oblique.  Simple  transverse  fractures  are  most 
common  in  children,  and  are  usually  accompanied  bf 
but  little  displacement. 

uxrzoxr  of  szmp&s  rsAonnuuu 

The  fracture  of  a  bone  is  followed  by  extravasation 
of  blood,  as  in  the  case  of  injury  to  any  other  vascular 
structure,  but  here,  as  elsewhere,  this  eflEbsed  Uood 
takes  no  part  in  the  healing  of  the  injured  tiasiie^ 
and  is  itself  completely  absorbed  in  the  manner  already 
described  in  the  chapter  on  Contusions. 
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The  way  in  which  a  fractured  hone  is  united  differs 
in  no  essential  particular  from  the  heaUng  of  a  flap 
wound  hy  first  intention,  and,  like  the  latter,  is  the 
result  of  a  process  of  plastic  inflammation  set  up  by 
the  injury.  Soon  after  the  fracture,  the  ends  of  the 
broken  bone  become  hypersemic,  exudation  ensues, 
new  blood-vessels  form,  and  the  neighbouring  bone  is 
softened.  The  medullary  canal,  the  space  between 
the  broken  ends,  the  torn  periosteum,  and  the  sur- 
rounding soft  tissues  are  thus  filled  with  an  interstitial 
granulation  tissue  of  precisely  the  same  nature  as 
that  which  joins  the  flaps  in  the  case  of  wounds  of 
soft  structures,  but  which  in  the  case  of  bone  is  caUed 
callns. 

In  the  chapter  on  Inflammation  it  has  already  been 
said  that  suppuration  is  caused  either  by  persistent 
irritation  or  else  by  the  presence  of  septic  material, 
and  in  simple  fractures  neither  of  these  causes  is 
iisuaUy  found.  Suppiu^tion,  therefore,  is  scarcely 
ever  seen,  and  the  inflammatory  process  set  up  by 
the  injury  stops  short  at  the  production  of  a  sufficient 
amount  of  new  material  to  unite  the  broken  ends, 
and  a  sufficient  softening  of  the  osseous  structure  to 
ensure  their  proper  welding  together. 

Of  the  inflammatory  new  formation,  or  callus,  there 
are  two  varieties :  the  one  is  called  "  definitiye  "  or 
permanent;  the  other,  provisional  or  tempo- 
vary.  The  definitive  callus  is  that  which  lies  between 
the  fractured  ends  themselves;  the  provisional  is  found 
both  within  the  medullary  canal  and  outside  the 
bone,  beneath  and  around  the  periosteum. 

If  the  callus  be  examined  at  various  times  dining 
the  union  of  fractures,  it  wiU  be  seen  that  it  under- 
goes development  into  fibrous  tissue  just  as  does  the 
granulation  tissue  in  the  healing  of  soft  parts,  but  in 
the  case  of  bone,  on  account  of  the  influence  exercised 
on  all  inflammatory  products  by  the  mother  tissue,  a 
further  development  into  true  bone  occurs,  in  exactly 
the  same  way,  as  in  a  wound  of  a  tendon,  the  inflam- 
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matoiy  new  fonuatioD,  although  at  fiist  only  formed 
into  £brous  tissue,  is  Bubsequently  developed  into 
tendon.  Occasionally  in  man,  and  commonly  in 
animak,  the  developing  caUos  passes  through  a  carti- 
laginous stage. 

The  amount  of  provisional  caUos  that  is  fonsed 
depends  on  the  amount  of  movement  to  which  the 
brc^n  bone  is  Rubjected,  and  this  is  just  what  mi^ 


Fio.  32. 


1  the  periosteum,  a,  In-  tenul  and  iatemikl  callni  in 
lermoaiftte  callus.  C,  Internal  oSBified,  but  tbe  inteimedBtr 
calluH.  callus  has  not  yet  beea  dew- 

Inped  into  boDe 
be  expected,  considering  that  movement  is  likely  to 
keep  up  the  inflammatory  process,  and,   as  a  con- 
sequence, to  increase  the   amount   of  inflammatoiy 
exudation. 

The  callus  which  is  first  developed  into  bone  is  tbe 
provisional  callus,  and,  in  consequence,  tbe  broken 
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dnds  become  fixed  by  a  mass  of  bone  which  encircles 
ihem,  and  by  another  mass  within,  which,  passing  right 
through  the  medullary  canal  of  each  fragment,  greatly 
assists  in  keeping  the  ends  in  good  apposition. 
Where,  however,  this  apposition  is  maintained  by 
artificial  means,  such  as  splints,  but  little  provisional 
callus  is  produced.  After  some  weeks  the  definitive 
callus  is  formed,  and  from  this  time  that  which  is 
temporary  is  gradually  removed.  Its  total  removal  is 
necessarily  the  work  of  time,  and  the  more  of  it 
there  is  the  longer  its  removal  will  occupy.  In  con- 
sequence, it  is  sometimes  many  months,  perhaps  a 
year  or  more,  before  its  obliteration  is  complete. 

mrzosr  of  coukpovxtb  FRACTTntss. 

A  compound  fracture  may,  and  often  does,  unite 
in  precisely  the  same  way  as  a  simple  fracture.  In 
other  cases  the  process  of  union  is  complicated  by 
suppuration. 

Now,  this  is  precisely  what  occurs  in  wounds  of  the 
soft  tissues.  Frequently  the  wound  unites  by  first 
intention,  i.e,,  without  suppuration;  in  other  cases 
suppuration  and  union  by  granulation  result.  The 
cause  of  the  suppuration  in  the  wounds  of  the  soft 
tissues  and  of  bones  is  identical.  It  is  almost  always 
the  result  of  contamination  by  septic  particles  con- 
veyed to  the  wounded  surface  by  the  medium  of  the 
air ;  more  rarely,  mechanical  irritation  alone  produces 
suppuration. 

If,  therefore,  in  the  case  of  a  compound  fracture 
the  wound  is  closed,  and  heals  by  first  intention, 
the  fracture  will  usually  do  the  same,  and  a  similar 
result  may  be  obtained  by  dressing  the  wounded  sur- 
face with  antiseptics  of  various  kinds,  which  prevent 
the  influence  of  septic  contagion. 

If,  however,  the  wound  is  not  closed,  and  becomes 
septic,  then  the  inflammatory  process  will  pro- 
gress, an  excess  of  eflusion  will  result,  pus  will 
be  formed,  and  the  grd^nulating  ends  of  the  bones 
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will  be  exposed.  Union  will  in  time  take  place,  ai 
first  in  exactly  the  same  way  as  in  granulating  wonmdi 
of  the  soft  parts,  namely,  by  the  growing  togetiher  d 
the  two  granulating  surfaces,  and  subsequently  hj 
the  formation  of  bone  in  the  young  fibrous  tissae. 

In  some  cases  of  compound  fracture  portions  of  the 
bone  die,  or  necrose.  Such  a  result  is  most  frequent 
when  the  broken  bone  is  comminuted  and  the  fng' 
ments  are  detached  from  their  vascular  connectioiuk 
When  the  bone  dies,  suppuration  alwa3n3  occurs,  and 
union  will  be  delayed  until  the  necrosed  bone  has 
been  separated  and  cast  off.  The  subject  of  necrodi 
is  dealt  with  at  greater  length  in  the  chapter  on 
Diseases  of  Bone. 


srosr-vxrzosr  of  TWULCTUMMn  Boi 

Occasionally,  fractures  fail  to  unite  by  bone,  an^ 
although  the  broken  ends  may  be  more  or  less  fixed  by 
fibrous  tissue,  such  cases  are  spoken  of  as  unwiitei 
fractures. 

The  causes  of  non-union  are  various,  but  may  be 
grouped  into  two  main  classes — ^first,  local;  second, 
constitutional.  Of  these,  the  former  are  the  mose 
important,  and  will  be  first  considered. 

The  local  causes  of  non-union  are  three: — (i) 
want  of  apposition ;  (2)  want  of  rest ;  (3)  want  rf 
blood-supply. 

Want  of  apposition  is  probably  the  commoneit 
cause  of  non-union.  It  may  be  brought  about  in 
various  ways.  In  many  cases  the  contraction  of 
muscles  inserted  into  the  fractured  bone  separates  the 
fragments,  as  is  well  seen  in  fractures  of  the  caraooid 
or  olecranon  processes,  of  the  condyles  of  the  hmnenu, 
of  the  neck  of  the  femur,  &c.  In  other  instanoeB 
portions  of  muscle  may  be  caught  between  and  keep 
apart  the  broken  ends.  In  the  case  of  transvene 
fracture  of  the  patella,  more  causes  than  one  axe  ia 
action,  for  the  broken  ends  are  separated  both  Iff 
the  contraction  of  the  quadriceps  eztenaor  audi  to  a 
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great  extent,  by  the  effiision  of  fluid  into  the  knee- 
JQinty  which  floats  the  fragments  up  and  keeps  them 
apart. 

Want  of  rest  is  of  less  importance  than  want  of 
apposition,  but  it  occasionally  prevents  bony  union. 
If  callus  has  been  formed  and  is  in  process  of  organiza- 
tion, there  can  be  no  doubt  that  the  recently  formed 
fibrous  and  osseous  tissue  may  be  readily  broken  down 
by  careless  movement.  It  will,  however,  be  again 
xeproduced,  and  it  is  only  when  this  breaking  down 
has  frequently  occurred  that  bony  union  fails ;  for,  in 
the  large  majority  of  cases  in  which  a  fracture 
remains  imunited  for  want  of  rest,  firm  union  will 
rapidly  result  from  adequate  surgical  treatment. 

Want  of  blood-supply  is  very  seldom  the  sole 
cause  of  non-union.  In  fractures  of  the  lower  third 
of  the  humerus,  the  comparative  frequency  of  non- 
union has  been  attributed  to  the  fact  that  the  line  of 
fracture  traverses  the  nutrient  artery ;  and  the  failure 
of  union  of  intracapsular  fractures  of  the  femur  is 
also  attributed  to  the  scanty  blood-supply  to  the  head 
of  the  bone.  It  is  more  probable  that  the  fracture  of 
the  humerus  fails  to  unite  from  want  of  rest,  and  that 
of  the  neck  of  the  femur  from  failure  of  apposition. 

Interference  with  the  circulation  by  venous  throm^ 
boats  in  the  neighbourhood  of  the  fractured  bone  is 
believed  by  many  surgeons  to  play  an  important  part 
in  the  failure  of  union  of  fractures.  It  is  certainly 
iarae  that,  in  cases  of  non-union,  there  is  very  fre- 
quently a  persisting  oedema  of  the  injured  extremity, 
and  it  is  probable,  though  difficult  to  prove,  that  the 
thromboses  which  causes  the  oedema  may  also  prevent 
the  union  of  the  fractured  bone. 

Constitutional  causes  of  nniiAited  frac- 
tures*— Of  all  the  constitutional  diseases  which  tend 
to  prevent  union  of  fractures,  scnrvy  is  probably  by 
far  the  most  active,  for  it  would  appear,  from  the 
descriptions  of  authors  who  have  had  opportunities  of 
watching  cases  of  scurvy,  that,  so  long  as  the  patient 
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•is  suffering  from  this  disease, fractures  are  verylikfilyto 
remain  ununited.  After  scurvy,  chronic  neplurlttl, 
in  any  of  its  various  forms,  appears  to  delay  imiin 
more  efTectually  than  disease  of  the  other  viscera ;  and, 
.  lastly,  it  may  be  said  that  any  disease  which  induoei 
debility,  and  which  perhaps,  in  addition,  causes  an 
alteration  in  the  naturally  healthy  bones  themseLvei) 
will  tend  to  delay,  if  not  to  prevent,  union.  Causes 
such  as  these,  however,  act  in  a  manner  which  is  very 
easy  of  comprehension.  If  the  patient  be  in  an 
enfeebled  condition,  he  is  little  likely  to  repair  any 
injury  with  rapidity,  and,  in  consequence  of  hu 
lowered  vitaHty,  the  inflammatory  process  does  noi 
result  in  the  production  of  a  sufficient  amount  d 
callus,  or  a  sufficient  softening  and  welding  together 
of  the  fractured  bones. 

Changes  in  the  bones  in  ununited  frac- 
tures.— If  a  fractured  bone  fails  to  unite,  the  broken 
ends  may  be  either  merely  held  in  apposition  by 
£brous  tissue,  or  a  false  joint  may  be  formed. 

The  inflammatory  effusion,  which  has  been  poured 
out  after  the  injiu-y,  undergoes  organization  into 
bone,  in  some  parts  at  least,  and,  as  a  result,  the 
medullary  canal  is  occluded  and  the  fractured  ends 
become  rounded  off  and  smooth.  "Where  the  frag- 
ments are  widely  separated,  there  may  either  be  no 
uniting  material  at  cdl  or  else  it  may  be  so  thinned  and 
stretched  as  to  deserve  the  name  of  **  membranous 
union*"  Where  the  uniting  medium  is  stronger  and 
denser,  the  union  is  said  to  be  ''fibrous"  or  ''liga- 
mentous." 

In  some  instances  when  the  ends  of  the  fractnied 
bone  have  been  placed  in  apposition,  and  move  on  one 
another,  a  false  joint,  or  pseudarthroais,  resolte. 
In  such  cases  the  f  i-agments  are  enclosed  in  a  kind  of 
capsule  of  fibrous  tissue,  the  inner  surface  of  which 
becomes,  in  time,  smooth  and  polished,  and  secretes  a 
serous  fluid  to  facilitate  movement.  The  ends  of  the 
bones  become  variously  altered  in  shape,  and  adapted 
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-to  <me  another,  but  the  false  joint  is  either  a  simple 
Jnnge  or  else  a  baJl-and-socket  joint.  The  latter  con- 
4Biioa  is  well  shown  in  the  accompanying  drawing, 
ham  a  case  of  ununited  fracture  of  the  femur. 

1  a  false  joint  has  been  formed,  or  when  the 
1  ends  have  become  rounded,  smooth,  and 
Iikrd,  union  by  bone  will  never  occur,  however  long 


the  bonea  are  kept  in  apposition  and  at  rest.  The 
0{^rtunity  for  union  has  passed  by,  and  the  chance 
OM  been  missed.  When  the  bones  were  softened  by 
leceut  inflammation  and  embedded  in  recent  granula- 
tion tissue,  tlien  was  the  time  for  union  to  take  place, 
bat  if,  after  the  inflammatory  products  have  become 
o^anized,  and  the  bones  hardened,  union  has  not 
resulted,  it  can  never  take  place,  tmleEs  by  artificial 
means  fresh  inflammation  is  excited. 

BVOMTAirMOUB    rSACTTTBaS. 

When  a  bone  breaks  from  tbe  application  of  an 
unonnt  of  violence  which  would  not  damage  any 
healthy  bone,  the  fracture  is  said  to  be  "  spontaneous." 
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The  violence  may  be  extremely  slight^  and  almoet  un- 
noticed by  the  patient.  A  diseased  state  of  the  ofiseooi 
structure  predisposes  to  such  fractures.  The  bone 
may  be  simply  in  an  advanced  state  of  senile  decay 
and  degeneration,  or,  on  the  other  hand,  may  he  tliB 
seat  of  malignant  disease.  In  addition  to  these  causeB, 
it  has  recently  been  pointed  out  that  in  tabes  doisaUi 
the  bones  are  sometimes  very  brittle,  and  may  bnak 
spontaneously.  Both  mollities  ossium  and  ricketi 
may  cause  the  bones  to  become  so  much  softened  thit 
they  break  on  the  application  of  the  slightest  violeDoe^ 
and,  more  rarely,  the  bones  of  a  limb  which  has  bea 
kept  at  rest  for  very  long  become  softened  to  asimilir 
extent.  In  cases  of  spontaneous  fracture,  failure  *Qf 
union  by  bone  is  common. 

SBPASJLTZOir    OF    aPIPBTMUk 

The  separation  of  an  epiphysis  is  an  accident  wliuk 
necessarily  occurs  only  in  children  and  young  sabjeetiL 
In  this  form  of  injury,  both  the  epiphysiB  and  the 
epiphysial  cartilage  are  separated  from  the  diaphyBOy 
the  epiphysial  cartilage  itself  being  seldom  torn.  Ihe 
injuiy  is  repaired  in  the  same  way  as  is  a  fractme, 
and  it  is  exceptional  to  find  that,  as  a  result  of  the 
separation  of  the  epiphysis,  the  subsequent  growth 
of  the  bone  is  impeded.  Sometimes,  however,  growth 
is  partially  arrested,  and  the  affected  limb  may  thai 
become  shorter  than  its  fellow. 

Both  congenital  syphilis  and  scurvy  rickets  predih 
pose  to  separation  of  the  epiphyses. 
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BZSXiOCATZOirS. 

term  dislocation  simply  implies  a  displacement, 
bat,  used  without  any  qualifying  adjective,  is  taken 
to  mean  the  displacement  of  one  articular  surface 
Erom  another  with  which  it  is  naturally  in  contact. 

Dislocations  are  commonly  the  result  of  violence 
applied  to  a  limb  at  a  distance  from  the  joint  which 
is  the  seat  of  the  displacement.  Thus,  whilst  a  fall 
en  the  shoulder  or  hip  may  cause  a  fracture,  disloca- 
tion of  these  joints  is  usually  produced  by  violence 
applied  to  the  arm  or  leg.  Dislocations  are  also  caused 
l^  irregular  muscular  action ;  e.g.,  the  lower  jaw  is 
firequently  displaced  by  a  sudden  contraction  of  the 
muscles  of  mastication  at  a  time  when  the  mouth 
is  opened,  as  in  the  act  of  yawning  or  laughing.  The 
patients  in  whom  dislocations  are  most  frequently 
met  with  are  young  and  muscular  adults,  for  in  old 
people  the  bones  yield  rather  than  the  ligaments  of 
the  articulation,  and  in  children  the  joints  are  so 
supple  that  dislocations  are  not  readily  produced. 

It  is  evident  that  in  the  production  of  a  dislocation 
some  of  the  soft  structures  around  the  damaged  joint 
must  be  injured,  and  thus  we  find  that  the  capsular 
and  other  Ugaments  are  torn,  together  with  the  sur- 
rounding muscles  and  tendons,  to  a  varying  extent. 


rox8  zir  Air  irir&BDUCBD  DZSXiOCiLTzoir. 

If  the  dislocation  be  not  reduced,  certain  changes 
occur  in  the  articular  bone  and  the  surroimding 
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soft    tissues    which    are   of    considerable    practieil 
importance. 

The  immediate  results  of  the  injury  are  a  synovitiB 
of  the  damaged  joint  and  an  effusion  of  blood  into  it 
and  the  tissues  around ;  both  of  these  rapidly  sabode: 
The  torn  ligaments,  muscles,  and  tendons  soon  und0i||D 
repair  by  fibrous  tissue,  and  become  matted  together 
by  the  formatioiji  of  "  adhesions  "  in  such  a  way  thii 
various  important  structures,  such  as  vessels  and 
nerves,  become  adherent  to  the  muscles  and  tendou 
amongst  which  they  lie,  and  are  dragged  upon  bj 
any  force  which  exercises  traction  on  the  latter.  In 
consequence  of  this,  if  violent  efforts  are  made  to 
reduce  the  displaced  bone  after  the  newly  fanned 
adhesions  have  become  iirm  and  strong,  either  the 
vessels  or  nerves  to  which  they  have  formed  attadr 
ments  may  be  ruptured. 

The  cartilage  of  the  dislocated  bone  undergoa 
degenerative  changes  which  result  in  its  metamor 
phosis  into  fibrous  tissue,  and,  if  it  rests  on  another 
bone,  further  changes  may  ensue  which  terminate  in 
the  production  of  a  false  joint.  Take,  for  instance, 
the  case  of  a  subcoracoid  dislocation  of  the  humerus. 
The  head  of  the  latter  bone  will  gradually  alter  in 
shape,  and  become  flattened,  and  the  neck  of  the 
scapula  on  which  it  rests  will  be  hollowed  out.  In 
each  bone  the  alteration  in  shape  is  the  result  of 
pressure,  for  in  all  tissues  continuous  pressure  pro- 
duces atrophy.  Around  the  newly  formed  depression 
in  the  scapula  a  rim  of  new  bone  is  then  formed,  for 
the  irritation  produced  by  the  presence  of  the  dis- 
placed humerus  causes  a  formative  periostitis  in  the 
neighbouring  bone.  The  same  irritation  causes  the 
condensation  of  the  neighbouring  soft  structures,  and 
by  this  means  a  fibrous  capsule  is  formed,  and  the  false 
joint  is  thus  completed.  Meantime,  changes  have  been 
in  progress  in  the  glenoid  cavity,  its  cartilage  has 
become  fibrillated,  and  from  its  floor  a  new  growth  of 
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fflbrous  tissue  springs  which  gradually  completely  fills 
the  cavity  itself. 

At  first  the  patient  has  but  little  use  in  a  limb  one 
dF  the  chief  joints  of  which  is  the  seat  of  an  unreduced 
fidocation.  Gradually,  however,  it  becomes  less 
ninfal  and  stiff,  and,  after  many  months,  the  part 
11  frequently  restored  to  much  of  its  former  power, 
Jbr  the  muscles  accommodate  themselves  to  the 
fltered  relations  r)f  the  neighbouring  structures,  and, 
;mi  the  new  joint  is  formed,  and  the  inflammation  set 
mp  by  the  injury  subsides,  pain  on  movement  slowly 
paases  away. 

A  consideration  of  the  changes  just  described  will 
Aow  at  once  that,  apart  from  the  dangers  of  reduc- 
Ikm  of  old  dislocations,  there  comes  a  time  when  re- 
jlttceinent  of  the  dislocated  bone  is  no  longer  possible 
-OH  account  of  the  fixation  of  the  bone  in  its  new 
jKMdtioD,  and  the  filling  up  of  the  articular  cavity 
irliich  it  f  oi'merly  occupied. 
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ASPAZA  or  KVSCZiSv 

CA&TZZiAOB,  AMB  arS&VBS. 

MBPAXWL  or  Bnrsc&B. 

Muscle  is  a  tissue  which  in  man  is  never  reprodnoed, 
and  in  animals  only  to  a  very  slight  extent.  Gonr 
sequently,  in  wounds  of  muscle  the  divided  portioni 
are  never  united  by  newly  formed  muscley  but  alwiji 
by  fibrous  tissue,  which  is  produced  in  the 
already  described  in  dealing  with  union  of  woandi 
The  separation  of  the  divided  muscle  during  the  hnl- 
ing  process  naturally  influences  the  amount  of 
tissue  formed,  and  the  greater  the  separation  the 
more  powerless  is  the  muscle  after  cicatrization  bu 
been  completed.  It  is  therefore  of  importance  to 
maintain  as  good  apposition  as  possible  during  thl 
healing  of  the  wound. 

BHPiLXR    OF    TJmj>0] 

A  divided  tendon  placed  under  favourable  condi- 
tions unites  by  tendon  in  the  following  manner:— 
Plastic  exudation  takes  place  into  the  tendan-sheitt 
and  into  the  cut  ends  of  the  tendon  themiiehci» 
the  exudation  being  vascularized,  and  subsequentlf 
developed  into  fibrous  tissue,  in  exactly  the  same  mj 
as  is  the  granulation  tissue  of  a  flap-wound.  After 
this,  a  further  development  into  tendon  tissae  oocon^ 
and  the  previously  irregular  masses  of  fibrous  tifloe 
are  gradually  shaped  into  longitudinal  bundles^  with 
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eonnective-tissue  cells  placed  between.     ^Finally,  the 
tendon,  which  is  at  first  adherent  to  its  sheath,  is 
gradulJly  separated,  and  again    becomes  free  and 
JDOvable. 

If  the  ends  of  the  divided  tendon  be  allowed  to 
lefcract  to  considerable  distances,  or  if  much  sup- 
puration occurs,  the  tendon  will  not  unite  as  above 
described.  On  the  contrary,  its  ends  will  become 
adherent  to  the  surrounding  parts,  and  the  use  of 
the  muscle  which  is  inserted  into  it  will  be  lost. 

BSPAZS    or    CASTZXiiLOB. 

OartUage,  like  muscle,  is  not  reproduced  in  cases 
«£  injury.    The  breach  is  repaired  by  fibrous  tissue. 

zirjmtzBS  or  irs&vzs. 

If  a  nerve  is  divided,  certain  changes  occur  in  both 
JtB  peripheral  and  proximal  extremities,  and  also  in 
the  structures  to  which  it  is  distributed. 
.  Tlie  proximal  end  of  the  divided  nerve  becomes 
swollen  and  bulbous,  the  enlargement  continuing  to 
increase  for  several  weeks  after  section.  The  bulb  is 
oval  in  shape,  about  two  or  three  times  as  thick  as 
the  divided  nerve-trunk,  and  about  twice  as  long  as 
it  is  broad.  It  is  tougher  than  normal  nerve  tissue,  and 
adherent  to  the  structures  amongst  which  it  is  placed. 
On  section,  it  presents  a  fibrous  appearance,  but 
bundles  of  nerve  tubules  can  be  seen  embedded  in 
its  substance.  On  microscopical  examination,  it  is 
found  to  consist  of  numerous  young  nerve-fibres  lying 
in  a  matrix  of  fibrous  tissue. 

The  peripheral  end  of  the  divided  nerve  under- 
goea  atrophic  and  degenerative  changes  at  the  same 
tune  that  the  bulb  is  being  formed.  The  myelin 
hfeaks  up,  collects  in  globules  in  the  nerve  sheath, 
lad  is  finally  entirely  removed.  The  axis-cylinders 
disintegrate,  and  in  the  course  of  a  few  weeks  at  the 
Istest  are  completely  destroyed.    As  a  result  of  this 
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destruction,  the  peripheral  end  of  the  nerve  is  very 
perceptibly  diminished  in  size. 

The  manner  in  which  a  severed  nerve  unites  is 
variously  described  by  different  authors.  It  is  pro- 
bable that  the  following  description  is  correct 

After  undergoing  the  degeneration  just  described, 
the  peripheral  end  regenerates.  The  axis-cylinders  aze 
first  formed  from  the  proliferated  nuclei  of  the  sheath 
of  Schwann;  around  these  a  myeline  sheath  is  sub- 
sequently developed,  and,  if  the  peripheral  end  is  in 
contact  with  the  proximal  extremity,  the  young  nerve 
fibres  formed  in  the  bulb  of  the  latter  unite  with  the 
newly  formed  axis-cylinders  in  the  lower  end,  and 
the  nervous  functions  are  restored.  It  most,  how- 
ever, be  borne  in  mind  that  union  will  not  occur 
unless  the  divided  extremities  are  maintained  in  dose 
contact,  and,  as  nerves,  like  all  other  soft  structunM^ 
are  in  a  state  of  longitudinal  tension,  it  is  nsmUy 
necessary  to  suture  the  cut  ends  in  order  to  iwMwtMw 
the  necessary  apposition. 

The  structures  to  which  a  nerre  is  distri- 
buted suffer  in  various  ways  if  the  latter  is  divided. 

The  skin,  in  addition  to  losing  ite  sense  of  touch, 
becomes  glossy  and  shiny,  ulcers  may  appear  at  the 
peripheral  parts,   and,  occasionally,    small  portioos 
of  tissue  slough.     In  the  case  of  the   hand,  pain- 
less whitlows  may  form,  and  the  nails  may  either 
be    cast    off   or  become    fibrous    and  brittle,  witii 
exaggerated  curvatures  and  transverse  ridges  and 
furrows.     Immediately  after  section,  and  for  a  tune 
which   may  extend   to    two    or    three    weeks,  the 
anaesthetic  parts  are  hypervascular,  and  warmer  than 
natural,  on  account  of  the  division  of  the  Taso-motor 
fibres.    Very  soon,  however,  this  condition  gives  way 
to  an  abnormal  coldness,  and  the  loss  of  heat  fre- 
quently amounts  to  five  or  ten  degrees. 

The  joints  supplied  by  the  severed  nerve  are  some- 
times swollen  and  painful  shortly  after  the  injoiy} 
later  on,  they  are  often  partly  anchylosed. 
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The  muscles  are  paralysed  from  the  moment  that 
(he  nerve  is  divided,  and  undergo  an  extremely  rapid 
degeneration  and  atrophy.  Faradic  contractility  is 
lost  within  a  few  days,  and  galvanic  irritability  in 
from  three  to  six  weeks.  The  muscle  substance  itself 
IB  the  seat  of  fatty  degeneration,  and  within  two  or 
tiiree  months  of  the  injury  the  entire  muscle  is  usually 
dimpletely  atrophied. 

^Notwithstanding  the  extent  to  which  these  so- 
flftDed  ''  trophic  **  changes  may  proceed,  a  complete 
xegtoration  of  function  will  result  if  the  divided 
nerve  becomes  united  at  a  subsequent  period,  and  not 
only  will  sensation  be  restored,  but  atrophied  and 
paralysed  muscles  will  be  renovated. 

Division  of  a  nerve  is  not  always  followed  by 
degeneration  of  the  peripheral  end  before  union 
takes  place,  and,  in  animals  at  any  rate,  a  '^  union  by 
first  intention ''  without  antecedent  degeneration  has 
been  described.  Clinical  experience  tends  to  show 
that,  although  such  union  may,  and  does  occasionally, 
deear  in  man,  it  is  rarely  seen,  and,  from  the  very 
natore  of  the  process,  opportunities  for  examining  the 
recently  joined  nerve  are  very  rarely  forthcoming. 
A  year  or  two  sometimes  elapses  before  sensation  and 
motion  are  restored. 
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DISEASES   OF  ARTESIES. 
DEeENBR&TIOn  AND  ATKEROHA. 

PRtMAST    FATTT    DEaSITERATION. 

Patty  degeneration  may  be  either  primary,  or 
secondary  to  pre-existing  inflammation.  Primarv 
fatty  degeneration  may  afiect  any  of  the  coats  ot  a 
vessel,  but  is  moat  common  in  the  inner  coat.  Here 
it  first  attacks  the  endothelial  lining,  and  the  cells  of 
the  latter  are  gradually  filled  with  granules  of  fatty 
matter ;  the  diseased  cells  disintegrate  and  are  cast  oS. 
The  degenerative  process  sometimes  extends  over  con- 
siderable areas,  and  is  most  commonly  met  with  in  the 
aorta.  It  may  be  distinguished  from  atheroma  by 
observing  that  the  degeneration  is  limited  to  the  endo- 
thelial surface,  and  that  the  deeper  parts  of  the  inner 
coat  are  healthy.  "When  fatty  degeneration  affects 
the  deeper  parts  of  the  inner  coat  or  the  middle  and 
external  coats,  the  whole  artery  is  liable  to  become 
greatly  weakened,  and  where  not  supported  adequately 
by  the  surrounding  tissues,  as  in  the  brain,  the  diseased 
condition  may  lead  to  ruptui-e  and  haemorrhage;  de- 
generation of  the  middle  and  outer  coats  ia  moat 
common  in  the  smaller  arteries  and  arterioles.  Fatty 
degeneration  in  all  its  f  oitob  is  essentially  a  disease  of 
late  life. 

FRXMAKT  CAKCABEOITB  9EOSir>»A.TIOir, 

Calcareous  degeneration  of  an  artery  may  eithei"  be 
secondary  to  pre-existing  inflammation,  or  may  occur 


PRIMARY   CALCAEEOUS  DEGENERATION.      195 

primarily  iu  vessels  otliei-wise  healthy.  The  subjects 
of  primary  calcareous  degeneration  are  always  past 
middle  age ;  the  vessels  most  frequently  attacked  are 
those   of  medium    size,    eape-  ^^^ 

ciaUy  the  tibials  and  the 
arteries  at  the  base  of  the 
bi'ain.  The  degeneration  af- 
fects more  particularly  the 
middle  coat,  and  the  individual 
muscle  fibres  of  the  latter  are 
.gradually  infiltrated  with  salts. 
The  calcifying  process,  follow- 
ing the  circular  arrangement  of 
the  muscle  fibres,  causes  the 
production  of  rings  of  oil- 
■careous  material  which  are 
very  typical  of  the  piimajy 
"form  of  calcareouK  degenera- 
tion. After  a  time  both  the 
inner  and  middle  coata  may 
become  similarly  diseased,  and 
the  whole  vessel  may  be  con- 
verted into  a  I'igid  and  brittle  ^  -     ,    .     t. 

.    ,         ~,i_        .        ,    .  -        .T_  i_  irBEeratiim  of  the  Fenio™! 

tube.  The  circulation  through  \rte^  Bhowiag  the  rmg« 
a  calcareous  vessel  is  necessa-  of  calcareoas  mni^riiil  irbich 
rily  greatly  impeded,  and,  ocwa-  »™  formed  m  tho  mnscnlar 
sionally,  thrombosis  may  occur 

from  the  clotting  of  blood  on  the  roughened  inner  coat. 
Fatty  and  calcareous  degenerations  frequently  co- 
exist in  the  same  artery. 

.    ACITTB    ABTEKITI8. 

Acute  inflammation  of  arteries  never  occurs  idio- 
pathically,  and,  when  it  Iiiib  begun,  shows  no  tendency 
to  spread.  If  a  vessel  be  injured,  its  coats  will  inflame, 
exudation  will  follow,  and  the  artery  will  be  occluded 
in  the  way  already  described  in,  the  chapter  on  H»mor- 
rhage.  The  most  typical  examples  of  acute  arteritis, 
however,  are  supplied  by  vessels  lying  to  tVft  ■ci'As*.  is\ 


Pnnisry  CaloirenuB  De- 
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suppurating  tissues.     It  is  true  that  arterieB  ofe 
very  considerable  resistance  to  the  spread  of  inflam- 
mation,  but,   nevertheless,  they  are  frequently  in- 
volved in  the  process.     The  blood  in  the  inflamed 
vessel  clots^  the  artery-wall  is  softened  by  exudation, 
suppuration  follows,  and  all  the  coats  are  gradoally 
ulcerated  through.     In  most  cases  no  hfrnorrhage 
ensues,  for  the  vessel  is  already  full   of  dot,  and 
above  the   seat  of  suppuration  it  is  thickened  by 
plastic  exudation.     In  some  cases,  however,  and  more 
particularly  when  the  inflammatory  process  is  a  septic 
one,  large   portions  of  the  artery  slongh,  and,  the 
clot  being  soft  and  disintegrating,  and  insoffident  to 
arrest   the    flow  of  blood,  copious  haemorrhage  may 
result. 

The  lodgment  of  septic  emboli  in  vessels  is  another 
cause  of  acute  inflammation.  In  cases  of  ulcerative 
endocarditis,  portions  of  fibrin  infiltrated  with  the 
products  of  septic  inflammation  are  liable  to  he  de- 
tached and  swept  from  the  aortic  valves  into  the 
blood-streiim.  Wherever  they  lodge  they  excite  a 
destructive  inflammation  similar  to  that  which  is  in 
progress  at  the  place  from  which  they  have  been 
derived,  and,  in  consequence,  the  wall  of  the  vessd 
is  hable  to  become  either  merely  softened  by  inflam- 
mation or  else  penetrated  by  ulceration.  In  some  cases 
haemorrhage  results,  but  in  many  others  the  oodusion 
of  the  artery  bv  clot  prevents  the  escape  of  blood. 

Acute  inflammation  of  the  aorta  has  been  described 
by  various  authors.  This  form  of  inflammation,  which 
is  supposed  occasionally  to  follow  typhus  fever,  does 
not  result  in  suppuration.  There  is  'said  to  be  a 
gelatinous  exudation  into  the  inner  coat,  the  endo- 
thelial surface  of  which  may  be  roughened  by  deposit 
of  fibrin.     It  is  certainly  of  rare  occurrence, 

ATBB&OMiL,    OB    CB&OITZC    ABTBBITIl. 


Atheroma  is  not  a  degenerative,  but  an  inf^**""*- 
tory  process.    A  better  name  for  it  is  chronic  arteritiB. 


IK 


.^•jiL 


199 


"«L  ■  w  ^         Jntiye  changes 

^itituent  cells. 

g  caseous 

id  by  it  is 

being  thus 


in  exuded 
in  contact 
which  lie 
undergone 
his  means 
c  spot,  the 
artery  in 
us  reason, 
the  coats, 
and  form 
J  its  force 
',  although 
uel  of  the 
and,  even 
ith   other 
generation 
the  place 
isequence, 
op  in  the 
•  different 
mary  cal- 
Iready  de- 

very  com- 

at,  it  must 

.•ous  tissue 

-je  common 

frequently, 

of  fibrous 

^h  caseation, 

lole  cell  mass 

wall  is  T^T- 

LO  greater  tYie 


198  CHRONIC  ARTERITIS. 

cause  slight  swelling  of  the  internal  coat,  vrbich  bo^W  i 
towards  the  lumen  of  the  vessel.  Microscopical 
examination  will  show  that  exudatiou  of  inftammatory 
products  has  occurred,  and  the  cellular  tissue  beneath 
the  endothelium  is  seen  to  he  the  seat  of  a  considerable 
collection  ai  leucocjrtes.  These  cells  have  collected 
here,  partly  because  the  inner  coat  is  the  first  to  feel  the 
efTects  of  the  undue  tension,  and  partly  also  because, 
on  account  of  the  looseness  of  the  sub- endothelial 
cellular  tissue,  there  is  more  room  for  the  inflam- 
matoiy  exudation  to  collect  in  this  situation  than  in 
the  middle  and  external  coats.  It  is,  however,  quite 
erroneous  to  suppose  that  the  latter  tunica  escape 
entirely.  Such  is  not  the  case.  On  the  contrary, 
cell  exudation  takes  place  into  them  also,  and  in- 
creases and  extends  as  the  atheromatous  process 
progresses,  so  that  the  infianunation  may  extend 
beyond  the  outer  coat  and  may  involve  the  sheath. 

It  is  probable  that  in  some  cases  the  inllamniatory 
process  undergoes  resolution  and  the  exuded  cells  are 
removed.  Frequently,  however,  this  does  not  occur, 
and  the  cells  either  undergo  degenerative  changes  or 
develop  into  fibrous  tissue. 

Veiy  frequently,  indeed,  the  degenerative  process 
predominates  in  the  cell  exudation  in  the  inner 
coat,  and  for  the  reason  that  in  this  situation  the 
leucocytes  do  not  receive  a  sufficient  blood-supply. 
It  must  be  remembered  that  the  vasa  vasorum  do  not 
pass  beyond  the  middle  coat,  that  the  inner  coat  is 

,  mainly  nourished  by  a  process  of  osmosis,  and  that 
such  a  process  is  only  capable  of  nourishing  a  certain 
limited  thickness  of  tissue.  When,  therefore,  the 
blood-vessels  which  have  been  formed  during  the  first 
ntoge  of  the  infiammatory  process  shrink  and  dis- 
appear, the  cell  growth  which  they  have  produced  is 
left  without  sufiicient  means  of  nutrition,  and  con- 
sequently degenei-ates.  In  most  cases  the  degenera- 
iaon  is  of  a.  fatty  natui-e,  and  the  cell  collection  is 

graduaiiy   convHrted    into  a  jeflow, 
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The  endothelium  also  undergoes  degenerative  changes 
which  result  in  the  destruction  of  its  constituent  cells. 
In  consequence  of  this,  the  disintegrating  caseous 
mass  is  exposed  to  the  blood-stream,  and  by  it  is 
alowly  washed  away,  the  wall  of  the  vessel  being  thus 
left  roughened  and  partly  destroyed. 

In  the  meantime,  the  cells  which  have  been  exuded 
into  that  part  of  the  inner  coat  which  is  in  contact 
with  the  muscular  timic,  as  well  as  those  which  lie 
in   the   middle  and    outer    coats,   have    undergone 
organization  into  fibrous  tissue,  and  by  this  means 
the  arterial  wall  is  strengthened  at  the  weak  spot,  the 
coats  are  matted  to  one  another,  and  the  artery  in 
time  becomes  adherent  to  its  sheath.     For  this  reason, 
although  the  blood  obtains  an  entrance  into  the  coats, 
it  does  not  separate  them  from  one  another,  and  form 
a  dissecting  aneurysm ;  neither,  as  a  rule,  is  its  force 
soificient  to  rupture  the  diseased  vessel.  But,  although 
£atty  degeneration  is  the  most  common  sequel  of  the 
cell  exudation,  it  does  not  always  occur,  and,  even 
when   present,  is  frequently  associated  with   other 
changes.     Very  frequently  calcareous  degeneration 
of  the  inflammatory  products  either  takes  the  place 
of,  or  succeeds  to,  the  caseation,  and,  in  consequence, 
irregular  plates  of  calcareous  matter  develop  in  the 
arterial  wall     They  present  an  altogether  different 
appearance    to   the    rings    caused  by  primary  cal- 
careous degeneration  of  the  muscle-coat,  already  de- 
scribed. 

But,  whilst  degenerative  processes  are  very  com- 
mon in  the  cells  exuded  into  the  inner  coat,  it  must 
not  be  thought  that  development  of  fibrous  tissue 
never  results.  It  is  probably  much  more  common 
than  is  generally  supposed,  and  very  frequently, 
indeed,  some  attempt  at  the  formation  of  fibrous 
tissue  may  be  found  occiuring  together  with  caseation, 
whilst,  in  some  instances  at  least,  the  whole  cell  mass 
undergoes  development,  and  the  arterial  wall  is  per- 
manently thickened  and  indurated.    The  greater  the 
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tendency  to  the  formation  of  fibrous  tiaene,  Aa  Im 
likely  is  the  endothelium  to  pemh. 

To  the  naked  eye,  an  tu-tery  which  is  atheromabni 
is  at  once  seen  to  present  a  very  irregul&r  and  buoff 
inner  surface,  to  be  more  rigid  than  natuTsl,  and,  wfacn 
cut  across,  to  remain  distended,  and  not  to  oantmt 
like  a  healthy  vessel.  Closer  inspection  will  show  thit 
the  endothelium  is  raised  in  numerous  patches,  and, 
through  the  lining  membrane  of  cells,  the  subjacent 
material  looks  yellow  or  opalescent.  The  yellawidi 
-  substance  la  caseous  mateml 

lying  beneatii  the  endothe- 
lium, and  IS  readily  exposed 
by  peeling  away  the  latter 
If  fibrous  tissue  has  been 
formed,  the  yellow  tint  is  lea 
marked,  and  the  endothekimi 
IS  more  adherent. 

At  a  later  stage,  the  artery 
IS  found  to  be  distmctly 
roughened,  the  endothehmn 
has  perished,  and  the  deeper 
parts  of  the  intima,  or  even 
the  muscle  coat,  may  be  ex 
posed  to  the  blood-Btream. 
Shreds  of  fibnn  may  adhaie 
to  the  roughened  spots,  or 
An  AtLeromatona  Arterj  definite  coagula  may  haw 
lu  the  lower  part  of  tlio  apo  formed  When  calofication 
C^d*Xb"TaLT^c  ^^  occurred,  the  artery  u 
part  the  miima  tinf  been  more  than  usually  ngid,  uid 
doBtroyed,  and  a  buiRing  of  irregular  plates  of  calcareoot 
I^mmeBct"i^^t'of"^'lLcr  "a'ter  can  be  both  seen  and 
lated  aneuryam.  felt   m   its  inner   coat.    He 

sheath  is  more  adherent  thu 
natural,  and  when  rolled  between  the  fingen  the 
vessel  feels  firm  and  cord  like 

In  consequence  of  the  alteration  in  its  structute, 
the  circulation  through 
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nore  or  lees  impaired.  The  iJeeBseA  artery  is  more 
rigid  than  natural,  and,  having  lost  its  elasticity,  it  is 
nuble  to  accommodate  itself  to  the  couBtantly  altering 
nqnirements  of  the  tissues  for  blood,  and  the  parts 
to  which  its  branches  are  distributed  become  ill- 
Hnmbed,  atrophied,  or  degenerated.  Worse  results 
than  this  maj  ensue,  for  the  roughening  of  the  inner 
tmt  may  cause  deposition  of  the  fibrin  from  the 
Imring  blood,  and  occlusion  of  the  vessel  by  throm- 
Inas  may  completely  arrest  the  circulation. 

STVBIXJTZC  AXTXBITXB. 

^^lilitic  arteritis  is  characterized  by  the  great 
tiiidraning  of  the  inner  coat.  It  may  occur  at  any 
time  after  inoculation,  and,  though  most  common  in 
the  cerebral  vessels,  is  not  confined  to  them,  but  afiectB 
tiie  small  arteries  of  any  part  which  is  the  seat  of 

Fio  37 


Syphilitic  Disease  of  one  of  the  GerebntI  Art^nes.  The 
inneF  coat  IS  thickened  b;  fibrous  tissue  and  the  loineii  is 
mncli  narrowed. 

jpbilitic  inflammation,  and  is  especially  common  ii 
he  neighbourhood  of  gummata. 
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Microscopical  examination  shows  that  there  is  a 
growth  of  granulation  tissue  in  the  inner  coat,  with 
the  subsequent  formation  of  fibrous  tissue  to  such  an 
extent  that  the  intima  may  become  three  or  four  times 
as  thick  as  the  middle  and  outer  coats.  These  latter 
also  are  the  seat  of  some  cell  exudation,  but  never 
become  greatly  thickened.  As  the  result  of  this  for- 
mation of  fibrous  tissue,  the  lumen  of  the  vessel  is 
sometimes  much  narrowed,  and  in  other  cases  the 
endothelium  is  so  altered  by  the  exudation  beneath  it 
that  the  blood  clots  on  it,  and  the  artery  becomes 
occluded  by  a  thrombus.  Such  interference  with  the 
cerebral  circulation  is  liable  to  cause  "softening  of 
the  brain."  Some  authors  consider  that  similar 
arterial  disease  accounts  for  the  degeneration  and 
caseation  of  gummata.  When  syphilis  attacks  the 
larger  vessels,  it  not  infrequently  leads  to  the  forma- 
tion of  aneurysm. 
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DISEASES  or   JLB.TEXtXES. 
AHEUBr'S'SBI. 

An  aneurysm  is  "  a  tumour  containing  blood,  and 
communicating  with  the  cavity  of  an  artery." 

The  catuex  of  aneurysm,  are  practically  those  of 
atheroma,  for  pathological  aneurysms,  with  which 
alone  we  are  at  present  concerned,  are  almost  in- 
variably preceded  by  disease  of  the  vesseL  There- 
fore, laborious  occupations,  disease  of  the  kidney% 
and  syphilis  Fkre  amongst  the  most  common  of  thS' 
accepted  causes  of  aneurysms.  Tiie  formation  cS 
traumatic  aneurysms  has  already  been  desciibed. 

It  is  very  easy  to  see  how  chronic  arteritis  may 
cause  aneurysm,  for  the  inflammatory  process  fre- 
quently weakens  the  vessel,  and  so  favours  its 
distension  by  the  blood.  In  other  cases  it  is  the  loss 
of  elasticity  rather  than  the  weafeening  which  brings 
about  the  aneurysmal  dilatation,  for,  if  the  heart's 
action  be  sufficiently  strong  to  dilate  the  rigid  vessel, 
toughened  by  fibrous  tissue,  the  artery  will,  in  con- 
sequence of  its  loss  of  elasticity,  I'emain  dilated,  and 
thus  form  an  aneurysm. 

In  the  presence  of  one  of  the  above  causes,  the 
locality  of  an  aneurysm  is  determined  by  local 
conditions.  The  aorta  is  more  frequently  implicated 
than  other  vessels,  on  account  of  the  greater  blood- 
pressure  within  it,  whilst  the  slight  arrest  of  the 
blood-stream  at  the  point  of  bifurcation  nt  awj  nc^^ 
tends  to  the  formation  of  an  anear^&ai  sJc«w«  «a.'3a.  ■» 
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point.  Again,  vessels  at  the  flexures  of  limbs  sre 
more  liable  to  become  aneurysmal  than  vessels  in  other 
situations,  and  for  the  reason  that,  in  any  artery  which 
is  diseased,  sudden  and  forcible  bending  may  canae 
injury  to  the  brittle  internal  and  middle  coats. 

The  aneurysms  that  occur  in  children  and  young 
adults  are  most  probably  the  result  of  the  lodgment 
of  emboli.  The  exact  manner  in  which  emboli  caose 
aneurysms  is  yet  a  matter  of  dispute.  According  to 
one  theory,  the  artery  becomes  dUated  above  the  seat 
of  embolism  through  the  increase  in  the  blood- 
pressure  above  the  seat  of  plugging.  This  is  most 
probably  incorrect,  for,  were  such  an  explanation  true, 
aneurysms  would  develop  with  comparative  frequency 
after  ligature,  whereas,  although  they  may  follow 
occlusion  of  the  vessel  by  surgical  means,  they  do  so 
with  extreme  rarity,  and  are  more  frequency  the 
result  of  a  failure  of  the  proper  occlusion  of  the 
artery  than  of  its  obliteration.  According  to  another 
theory,  an  embolus  may  cause  aneurysm  by  setting 
up  inflammatory  changes  in  the  vessel  at  the  point  at 
which  it  lodges.  The  inflammation  may  result  either 
in  the  complete  penetration  of  the  artery  by  a  process 
of  ulceration,  or  else  in  softening  of  its  coats  and 
subsequent  dilatation.  All  emboli  do  not  act  in 
this  manner,  and  the  production  of  an  aneurysm  in 
any  given  case  is  attributed  either  to  the  embdiu 
being  calcareous  and  rough,  or  else  to  its  being 
derived  from  a  heart  aflected  with  ''  ulcerative  endo- 
carditis,'' and  consequently  itself  impregnated  with 
the  products  of  an  infective  inflammation. 

Lastly,  another  possible  cause  of  aneurysm  must  li0 
mentioned.  Suppui*ation  around  a  vessel  may  so 
damage  it  that  the  coats  may  yield  and  an  aneurfsa 
form,  or  the  artery  may  give  way  and  rupture. 

VARZBTZBS    OT   AVBUmTSX. 

An  aneurysm  consists  of  a  sac  and  its  contentft 
The  sac  is  formed  by  the  coats  of  a  diseased  vesseli  it> 
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sheath,  and  the  Hurrounciing  struotures,  in  varying  1 
proportions.  The  contents  of  the  sac  are  fluid  blood,  j 
clotted  blood,  and  laminated  fibrin. 

Pathological    aneurysms    have    been   clasHifled  i 
various  ways.    The  following  appears  to  be  one  of  th 

(i)  Fusiform  aneurysm, 
(z)  Sacculated  aneurysm — 

(a)  True; 

ib)   False; 

(c)  Diffused. 

(3)  Disisecting-. 

(4)  Cirsoid. 

The  various  forma  of  traumatic  aneurysm  have 
been  already  described  in  the  chapter  on  Injuries  of 
Vessels. 

A  Aisiform  aneurysm,  or  an  aneurysmal  dilata- 
tion, is  a  dilatation  of  a  vessel  in  its  whole  cjrcumferei 
and  for  a  considerable  portion  of  its  length.  Such 
aneurysm  is  oval  in  shape,  and  continuous  at  each  end 
with  the  cavity  of  the  vessel  on  which  it  has  been 
formed.  It»  sac  consists  of  the  arterial  coats  in  an 
atheromatous  state,  with  a  few  shreds  of  adherent 
fibrin.  It  contains  usually  little  else  than  fluid  blood. 
Fusiform  aneurysms  are  found  on  the  large  arteries 
alone,  and  far  more  frequently  on  the  aorta  than  on 
any  other  vessel. 

A  sacculated  aneurysm  is  a  dilatation  of 
an  artery  in  a  part  only  of  its  circumference.  A. 
"true"  sacculated  aneuiysm  is  one  the  sac  of  which 
consists  of  all  three  coats  of  the  vessel.  A  "false" 
sacculated  aneurysm  is  one  in  which  the  internal 
and  middle  coats  have  been  thinned  away,  so  that, 
on  section,  the  sac  is  found  to  contain  the  outer  coat 

Oonaidering  that  the  chief  cause  of  aneurysm  is 
atheroma,  it  is  evident  that  "  true  "  aneurysms  must 
be  of  rare  occurrence,  for  the  atbetom'.vtoMa.  ^viawsa. 
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itself  iiBually  causes  destruction  of  some  of  tbe  coats 
before  an  aneurj-sm  e 


A  difFoaed  sacctUated  aneTirynn  : 

which  tbe  sac  coutainR  none  of  the  coats  of  the  vesBel, 
but  consists  simply  of  the  sheath,  with  condensed 
surrounding  tissues  and  blood-clot.  This  form  of 
aneurysm  has  also  been  :^1ed  "  coosecutive." 

A  dissectiiig  auenzTsm  is  one  in  which  the 
blood  ia  contained  in  n  sac  formed  within  the 
wall  of  the  artery  itself,  tbe  blood  generally  passin^f 
down  between  the  layei's  of  the  middle  coat,  and 
splitting  the  wall  of  the  vessel  for  a  greater  or  less 
distance.  Such  an  aneurysm  neceesarUy  results  from 
a  deBtmction  of  the  inner  coat,  for  by  this  means 
alone  c&a  the  blood  obtain  an  eivtmnce,    Tbe  reason 


OF  AN   AHEUilTSM.  207.J 

why  diflsecting  aneuryaniB  are  not  of  greater  fi-equencj) 
ia  that,  aB  a  ru]e,  the  coats  are  matted  to  one  another 
by  fibrous  tissue  before  the  inner  coat  givea  way.  It 
is  when  this  process  of  adhesion  fails  that  a  dissecting 
aneurysm  is  formed.  DLsaecting  aneurysms 
the  aorta  alone,  and  may  progress  in  one  of  two 
ways.  In  the  first  place,  the  blood  may  burst  its 
through  the  intima,  and  may  thus  return  to  the  cavity 
of  the  diseased  vessel  after  a,  transit  of  some  length 
through  its  walls.  Secondly,  it  may  burst  through 
the  outer  coat,  and,  escaping  into  the  surrounding 
parts,  cause  death  by  hsemorrhage. 

The  natural  course  of  an  aneurysm  may  be 
in  one  of  two  directions.  It  may  progi'ess,  and  cause 
the  death  of  the  patient,  or  may  become  spontaneously 
cured.  Unfortunately,  the  formeris  infinitely  the  more 
common,  yet  it  is  of  much  importance  to  thoroughly 
understand  the  processes  by  which,  independently  of 
surgical  interference,  a  cure  may  be  promot-ed. 

A  fusiform  aneurysm  sometimes  remains  in  an 
almost  stationary  condition  for  many  years,  and  so 
long  as  it  remains  fusifoim  is  little  likely  to  kill  the 
patient,  unless,  indeed,  it  do  so  by  interference  with 
the  action  of  the  heart.  What  usually  happens  is 
that,  after  a  var3dng  length  of  time,  the  dilated  artery 
commences  to  yield  more  rapidly  at  one  ptai-t  of  its 
circmnference  than  in  the  rest,  and  thus  from  the 
fusiform  aneurysm  a  sacculated  aneurysm  springs. 

The  sac  of  a  sacculated  aneurysm  at  first 
consists  of  some  at  least  of  the  coats  of  the  diseased 
vessel,  although  even  from  its  commencement  it 
receives  support  from  its  sheath  and  from  the  sur- 
rounding structui'es.  As  the  sac  increases  in  size 
from  the  constant  pressure  af  the  blood,  the  arterial 
walls  become  more  and  more  thinned  away,  so  that, 
although  at  first  perhaps  a  true  aneurysm,  its  inneE 
and  middle  coats  wear  away  am!  it  becomes  a  false 
one.  Later  still,  all  its  coa.ts  being  destroyed,  it 
called  "diffused"  or  "consecutive,"  t\ve  tVioi \i'ei 
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limited  merely  by  the  arteruil  sheath  and  1 
rounding  tissues.  These  latter  undergo  considerable 
changes,  and  become  matted  together  by  fibrous 
tissue  into  a  firm,  reaistflrvt  mass.  Were  it  not  for 
the  support  thus  accorded  to  the  sac  by  the  surround- 
ing soft  tissues  and  by  the  arterial  sheath,  the  rupture 
of  an  aneurysm  would  occur  at  a  much  earlier  period 
than  is  uaiialiythe  case.  This  point  is  well  illustrated 
by  large  aneurysms  of  the  cerebral  vessels,  for  the 
latter,  receiving  but  little  or  no  support  from  the 
tissues  in  which  they  lie,  are  never  the  seat  of 
aneurysms  of  any  size  ;  the  diseased  vessel  gives  way 
instead  of  continuing  to  dilate. 

In  any  case,  when  an  aneurysmal  sac  no  longer 
contains  any  of  the  arterial  coats,  and  consists  merely 
of  the  condensed  surrounding  tissues,  it  is  very  liable  to 
increase  with  greater  rapidity  than  before,  and,  inas- 
much as  the  support  it  receives  from  its  surroandings 
necessarily  varies  at  difierent  parts,  it  increases  more 
rapidly  in  the  direction  of  the  least  resistance.  Aftera 
variable  time  it  bursts,  and  is  now  called  a  raptured 
aneurysm.  The  rupture  may  take  place  into  the 
soft  tissues  of  the  part  in  which  the  vessel  is  placed, 
and,  if  the  loss  of  blood  be  great,  the  rupture  may 
be  followed  by  such  an  amount  of  obstruction  to 
the  circulation  that  gangrene  results.  Sometimes  the 
rapture  takes  place  into  a  serous  cavity,  such  as 
the  pleura  or  peiicardium,  and  then  the  escape  of  blood 
ie  at  once  both  I'apid  and  profuse.  Sometimes,  though 
comparatively  rarely,  an  aneurysm  reaches  the  cuta- 
neous surface,  and  bursts  there.  If  so,  the  hiemor- 
rhage  is  not  so  sudden  or  profuse  as  would  naturally 
be  expected.  On  the  contrary,  days  or  weeks  may 
pass  before  death  results.  During  its  growth  an 
aneurysm  spares  no  structure  with  which  it  comes  in 
contact.  The  constant  pi-e«sure  of  the  sac  causes 
atrophy  of  soft  tissues  and  of  bones  alike,  and  thus, 
in  the  case  of  aortic  aneurysms,  the  bodies  of  the 
vertebra,  the  ribs,  and  the  steruum  may  he  in  great 
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part  destroyed.  In  popliteal  aneurysms,  the  posterior 
surface  of  the  femur  is  sometimes  partially  excavated, 
and  the  sac  has  been  known  to  open  into  the  knee- 

The  pressure  exercised  by  the  aneurysm 
surrounding  structures  occasionally  causes  tolerably 
acute  inflammation.     This  may  progress  to  suppura- 
tion and  sloughing,  the  sac  may  be  opened,  and  pro- 
fuse hieniorrhage  may  cause  a  speedy  dflath. 

SPONTAWaOUB    CITBS    OF    AVETTXTSX. 

There  are  practically  but  two  ways  iu  which  an 
aneurj-sm  can  become  cured.  The  one  is  by  the 
gradual  filling  of  the  sac  with  liiminated  fibrin,  the 
other  by  the  clotting  of  the  blood  contained  within 
the  sac.  A  clot  composed  of  laminated  fibrin  is  often 
called  an  "  active  clot,"  whilst  that  formed  by  the 
coagulation  of  the  blood  contained  in  the  sac  at  any 
one  time  is  called  a  "  pasiive  clot."  In  either  case, 
the  sac  having  become  filled,  the  clot  extends  into 
«,nd  occludes  the  diseased  vessel  from  which  tha 
aneurysm  springs.  All  treatment,  medical  and  sur- 
gical alike,  aims  at  causing  the  formation  of  either  an 
active  or  a  passive  clot. 

For  the  formation  of  a  laminated  clot  it  is  essential 
that  the  blood  shall  continuft  to  circulate  through  the 
eac,  and  that  its  flow  shall  not  be  sufliciently  forcible 
to  wash  away  the  fibrin. 

The  more  feeble  the  stream  of  blood,  the  less  ig 
it  able  to  dilate  the  sac;  and  the  more  fibrin 
is  deposited  on  the  walls  of  the  latter,  the  more 
capable  will  they  be  of  resisting  the  blood-pressure. 
Now,  the  presence  of  an  aneurysm  on  a  vessel  more 
or  less  impedes  the  flow  of  blood  through  it,  and, 
consequently,  the  peripheral  parts  tend  to  become 
badly  auppUed.  But  in  all  parts  of  the  body  the 
obstruction  to  the  circulation  through  any  one  vessel 
causes  the  blood  to  betake  itself  to  other  nnd  less 
obsti'ucted   channels,  and  a  "  coY\ateta.\   cvtc\:i\a^viKi.'''' 
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is  established.  This  also  occurs  !a  the  case  of  aneii- 
ryam,  and,  as  the  blood  flows  through  other  vessels, 
the  circulation  through  the  diseased  arteiy  becomeK 
more  feeble,  and  the  tendency  to  the  formation  of  a 
laminated  clot  is  increased.  The  more  feeble  the 
piitient  becomes,  the  lees  is  the  blood-tension  and  the 
weaker  the  circulation,  and  so,  in  some  cases  at  any 
rate,  a  natural  cure  takes  place. 

In  additioD,  however,  to  this  proceSH  of  spontaneous 
cure- — a  tendency  to  which  may  he  said  to  exist  in  all 
aneurysms — certain  accidental  circumstances  may 
arise  which  favour  the  occlusion  of  the  aneuryemal 
Hac.  The  first  of  these  acM^dents  is  the  separation  of 
a  portion  of  the  clot  already  formed  in  the  sac,  followed 
by  its  lodgment  either  in  the  mouth  of  the  sac  itself  or 
else  in  the  vessel  on  the  distal  side  of  the  aneurysm. 
In  the  latter  cose,  the  artery  being  occluded  and  the 
circulation  through  it  arrested,  the  collateral  circula- 
tion will  be  opened  up,  less  blood  than  formerly  will 
flow  through  the  aneurysm,  and  the  latter  may  then 
be  filled  with  laminated  clot.  It  is  evident  that  for 
such  a  curative  process  it  is  essential  that  the  arteries 
which  carry  on  the  collateral  circulation  shall  be  given 
offontheeardiacsideof  the  aneurysm,  for  if  such  is  not 
the  case,  and  the  collateral  branches  come  off  between 
the  month  of  the  sa<:  and  the  place  where  the  vessel  is 
plugged,  just  as  much  blood  will  pass  through  the 
diseased  artery  to  reach  the  enlarged  collaterals  as 
previously  passed  along  tbe  main  trunk  itself. 

This  method  of  natural  cur©  by  occlusion  of  the 
artery  beyond  the  sac  is  imitated  by  the  surgeon  in 
the  operation  of  distal  ligature,  nn  operation  which 
only  holds  out  hope  of  succefs  when  no  important 
vessels  are  given  off  between  the  seat  of  ligature  and 
the  sac,  as,  e.r/.,  in  the  common  carotid. 

When  the  detached  portion  of  clot  lodges  in 
the  mouth  of  the  sac  itself,  and  so  prevents  either 
the  ingress  or  egress  of  the  blood,  that  blood  wW^i 


SPONTANEOUS  CUKE   OF  AN  ANEURYSM.     211   ] 

remains  in  the  aneurysm  forms  a  passive  clot  and  so 
fills  up  the  sac.  This  mode  of  spontaneous  cure  is 
imitated  in  the  treatment  of  aneurysms  bythe  applica- 
tion of  an  Esmarch's  bandage,  the  limb  being  emptied 
of  blood  above  and  below  the  aneurysm,  while  the 
sac  of  the  latter  remainB  tilled.  The  bandage  is  left 
on  a  sufficient  length  nf  time  to  allow  of  a  passive 
clot  beiog  formed  before  blood  ia  again  allowed  to 
circulate.  Other  methods  of  Bpontaneoua  cure  are 
described,  but  are  certainly  of  rai-e  occurrence.  Thus, 
the  aac  is  said  occasionally  to  cause  pressure  on  the 
artery  above  the  seat  of  aneurysm,  and,  by  thus 
diminishing'  the  flow  of  blood,  to  cause  the  formation 
of  a  laminated  clot.  In  other  cases,  again,  the 
development  of  another  aneurysm  on  the  same  vessel 
may  cause  the  circulation  in  the  latter  to  become  ao 
much  retarded  as  to  promote  a  cure.  Of  this  I 
have  myself  seen  one  instance  in  the  caae  of  a  woman, 
who  died  from  an  aneurysm  of  the  first  part  of  the 
right  subclavian  artery,  and  in  whom  a  poat-mortem 
examination  showed  another  aneurysm  on  the  third 
part  of  the  same  vessel  completely  filled  with  flbri' 
and  only  communicating  with  the  artery  by  a  minu 

Iiastly,  in  some  cases  inflammation  of  the  sac  may 
cause  the  formation  of  clot.     This  is  certainly  a  very 
rare  event,  and  the  occurrence  of  inflammation 
thing  rather  to  be  dreaded  than  desired. 

In  all  coses  of  spontaneous  cure,  however  promoted, 
there  ia  another  factor,  namely,  the  tendency  to^  con- 
traction of  the  sac  and  of  the  surrounding  tissues. 
The  latter  have  been  thrust  aside  by  the  growth  of 
the  aneurysm,  and  are,so  to  say,  constantly  endeavour- 
ing to  overcome  the  dilating  force  and  return  to  their 
natural  positions.  Any  loss  of  power  in  the  dilating 
force  of  the  circulation  in  the  aneurysm  is  conse- 
quently followed  by  a  conti-action  of  the  surrounding 
parts  and  pressure  on  the  aac  itself — a  contraction. 
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which  tonilB  to  continue  ontil  the 
former  position  of  the  displaced  struc- 
tures is  restoi'ed. 


Allusion  hiiK  already  been  made  to 
^j  the  mode  of  cui-e  in  the  case  of  dietat 
ligature,  but  a  few  words  must  be 
said  on  the  results  of  the  Huntemn 
operation.  This  operation  consiBts  in 
the  application  of  a  ligature  to  the 
diseased  arteiy  on  the  cardiac  side  of 
the  sac.  The  result  of  such  a  pro- 
ceeding is  the  occlusion  of  the  arteiy 
at  the  seat  of  ligature,  the  diminu- 
tion of  the  blood-stream  through  the 
aneurysm,  and  the  gradual  filling  of 
the  latter  by  laminated  clot.  The 
clotting  in  the  sac  extends  to  the 
artery,  and  thus  the  latter  is  occluded 
in  two  places — at  the  seat  of  ligature, 
and  where  it  formerly  communicated 
with  the  sac.  Between  these  two  points 
the  vessel  in  most  cases  remains  per- 
vious, and  this  is  always  the  case 
where  any  length  of  vessel  intervenes, 
and  where  branches  are  given  off  be- 
tween the  ligature  and  the  aneurysm. 
'i  Where  tbe   ligature  is  applied  close 


L'he  Femoral  and  Popliteal  Veseels.  five  years 
3r  ligaturtf  of  Ihs  Buperficia!  frmural  for  the 
'e  of  II  popliteal  HnenryEin.  Tlie  voBael  Lag 
ID  occluded  by  )lie  lEgature  at  a.  aod  Eigaiii  ■,( 
I  aea.t  of  aneurysm.  The  SDi'DryBia  itself  fa 
ireeeiited  by  a  suuill  mass  of  flbruus  Ilasne,  b. 
B  HrtPrj-  between  tho  ligatntu  BQd  tlie  Bno  ia 
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mbcfve  the  sac,  the  clotting  may  extend  along  the 
intervening  portion  of  artery.  The  application  of 
imBsare  promotes  the  cure  of  an  aneurysm  by  dimin- 
Mhing  the  blood-stream,  just  as  does  a  ligature,  but 
the  vessel  is  not  obliterated  where  the  pressure  is 
■p^ied. 

The  changes  that  occur  in  the  aneurysm  after  it  has 
been  filled  by  clot  may  be  briefly  described.  The  clot 
becomes  in  part  organized  and  is  in  part  removed. 
The  aneurysm  becomes  very  hard  and  fibrous,  and 
itfirinks  rapidly.  Some  years  after  cure  but  little  may 
remain  of  the  original  swelling  beyond  a  small  oval 
mass  of  fibrous  tissue.  This,  together  with  other 
points  in  the  cure  of  aneurysms,  is  well  shown  in  the 
ftocompanying  drawing  of  the  arteries  of  the  lower 
Boctoremity  of  a  man  whose  superficial  femoral  had 
been  ligatured  five  years  before  death.  The  aneurysm 
is  converted  into  a  small  fibrous  lump  which  encloses 
irithin  it  the  remains  of  the  popliteal  artery;  the 
latter  has  been  occluded  for  a  length  of  about  3  inches. 
The  superficial  femoral  has  been  occluded  by  the 
ligature,  but  between  the  seat  of  operation  and  the 
lac  the  vessel  is  pervious. 

CZR8OZD    AVBntTSM. 

Cirsoid  aneurysm,  or  aneurysm  by  anastomosis, 
Donsists  of  a  dilatation  and  elongation  of  one  or 
more  arteries.  The  dilatation  of  the  vessels  is  in 
lome  cases  tolerably  equable,  but,  usually,  each 
liseased  artery  presents  numerous  pouches  or  sacculi. 
rhe  longer  the  disease  lasts,  the  more  extensive  does 
it  become,  and  vessels  at  first  healthy  are  gradually 
inTolved.  In  many  cases  the  veins  and  capillaries 
become  greatly  distended,  and  a  fully  developed 
meuiysm  by  anastomosis  shows  itself  as  an  irregular 
pfolsating  tumour  composed  of  large  and  tortuous 
^eeeels  opening  directly  into  one  another.  When 
i   cirsoid  aneurysm  has  existed  for  some  time,  the 
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walls  of  its    constituent    arteries    beoome  gieai 
thinned. 

The  patients  in  whom  this  form  of  arterial  disa 
occurs  are  mostly  young  adults.  It  is  usually  foD 
upon  the  scalp  and  forehead;  occasionally  it  oc 
mences  in  a  pre-existing  nsBVus.  The  chief  dangoi 
a  cirsoid  aneurysm  is  rupture  and  haemorrhage. 
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CHAPTER  XXVIIL 
DZSBASBS  or  VSZNS. 


A  VEIN  which  becomes  more  dilated  than  is  natural  is 
^d  to  be  varicose. 

The  chief  causes  of  varix  are,  mechanical  obstruc- 
tion to  the  venous  circulation,  and,  weakness  of  the 
leart's  action  combined  with  general  debility  and  loss 
<)f  muscular  tone.  In  addition  to  these,  certain  occupa- 
tions and  visceral  diseases  promote  the  development 
of  varix  in  special  localities. 

The  chief  situations  of  varix  are  the  leg  and 
thigh,  especially   on  the  inner  side,  the  anus  and 
lectum,  and  the  spermatic  cord.     In  the  lower  ex- 
tremity varicose  veins  are  liable  to  be  induced  by  any 
occupation  which  entails    much    standing,  and    so 
favours  gravitation  of  the  blood  and  increased  pressure 
on  the  walls  of  the  vessels  which  contain  it.     The 
superficial  veins  are  more   often  diseased  than  the 
deep  ones,  for  they  are  not  supported  by  the  muscles. 
The  longer  the  column  of  blood,  the  greater  will  be 
the  pressure  on  the  veins,  and  for  this  reason  the 
internal  saphenous  is  more  liable  to  vaiix  than  the 
external.     The  force  of  the  arterial  circulation  is  also 
diminished  at  the   extremities   of    the  body,   and, 
especially  when  the  heart  is  acting  feebly,  the  arterial 
stream  is  not   sufficiently  vigorous  to  support  and 
propel  the   venous  blood.     The  constriction  of  the 
thigh  by  tight  garters,  and  the  pressure  of  the  gravid 
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uterus  on  the  iliac  veins,  are  also  well  recognbel    • 
causes  of  varix  of  the  lower  extremity. 

Yarix  of  the  veins  of  the  spermatic  cord,  or  "vuir 
cocele/'  occurs  much  more  frequently  on  the  kft 
side  than  on  the  right,  and  commonly  originattt 
about  puberty.  Its  causes  are  supposed  to  be  ih» 
length  of  the  column  of  blood  in  a  vein  withoai 
valves,  the  tortuous  course  and  frequent  anastomoBH 
of  the  veins  near  the  testis,  and  the  slight  support 
afforded  by  the  loose  and  yielding  textures  of  thft 
scrotum.  The  pressure  of  the  rectum  or  sigmoid 
flexure  is  generally  considered-  to  account  for  the 
prevalence  of  varicocele  on  the  left  side,  but  the  greater 
length  of  the  left  spermatic  vein  is  a  consideration  of 
at  least  equal  importance. 

Varicose  veins  in  the  rectum,  or  hiemorrhoids,  are 
specially  caused  by  any  obstruction  to  the  circulatiaii 
through  the  liver;  by  constipation,  and  consequent 
pressure  on  the  rectal  veins  by  scybalous  masses; 
by  the  pressure  of  the  gravid  uterus,  of  uterine 
tumours,  or  of  an  enlarged  prostate ;  and  by  sedentaiy 
occupations. 

Tlie  anatomical  changes  in  varicose  T&m 
are  easily  appreciated.  On  account  of  inability  to 
support  the  blood-pressure,  the  vessel  dilates,  some- 
times in  its  whole  length,  but  more  frequently  at  ce^ 
tain  places  where  the  pressure  is  greatest,  e*g.y  behind 
a  valve  or  at  the  point  of  entrance  of  a  branch  veiiL 
As  the  dilatation  increases,  the  valves  cease  to  aci 
efficiently,  and  thus,  when  they  are  most  needed  to 
break  and  support  the  long  blood-column,  they  gradii* 
ally  become  useless,  and,  after  a  time,  may  almort 
completely  atrophy.  In  some  cases  the  vein-walk 
ai'e  thickened  to  resist  the  excessive  pressure,  the 
thickening  being  chiefly  due  to  increase  of  fibrooB 
tissue ;  in  other  cases,  unable  to  withstand  the  ^iMng 
force,  they  become  extremely  thin  and  lacerable. 

It  is  commonly  supposed  that,  in  the  lower  ex- 
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tremity,  it  is  the  auperficial  veins  alone  that  become 
dilated ;  but  this  is  not  the  case,  for,  in  almost  all 
patients  in  whom  the  superfipin.1  veins  are  varicose,  the 
deeper  ones  are  Himilarly  affected,  and  the  most 
prominent  bulgingH  often  mark  the  site  of  a  commu- 
nication between  a  deep  and  asuperficial  branch.  But 
not  only  does  a  vaiicose  vein  increase  in  djameter ;  it 
also  increases  in  length,  and,  in  consequence,  becomes 
curved  and  tortuous.  This  tortuous  condition,  iii 
turn,  cause.'!  still  further  obstruction  to  the  blood- 
atream,  and  at  the  convexity  of  ea<ih  curve,  where  the 
obstruction  is  greatest,  pouches  of  large  size  are  formed. 

Effects  of  Taricose  veiiu. — In  some  instances 
no  material  effects  result  from  varicosity  of  the  veins, 
but  in  most  cases  of  long  standing  the  tissues  which 
they  drain  suffer  to  a  greater  or  less  extent.  One  of 
the  first  effects  of  varix  is  conge«rtion  and  swelling  of 
the  peripheral  parts,  with  exudation  of  serum  from 
the  distended  vessels  and  increased  succulence  of  tho 
soft  tissues. 

Sometimes  matters  go  no  farther  than  this,  but  very 
oom.monly  the  exudation  increases  and  catarrhal  in- 
flammation of  the  skin,  or  eczema,  ensues.  After 
this,  ulceration  may  follow,  for  the  sodden  and 
thinned  epidermis  is  readily  destroyed  by  the  most 
trivial  injury,  and  then  the  sensitive  papillary  layer 
of  the  skin  is  exposed.  Such  exposure  results  in 
inflammation,  which  rapidly  progresses  to  the  forma- 
tion of  an  ulcer,  and  this,  once  formed,  will  tend  to 
progress  so  long  ua  the  abnormal  conditions  of  the 
cireulntion  which  produced  it  continue  to  act. 

Another  result  of  varicose  veins  is  atrophy  of 
the  tMsues  in  contact  with  them  from  the  const-ant 
pressure  of  the  dilated  vessel.  In  this  way  the  super- 
jacent skin  may  become  extremely  thinned,  so  that  in 
exceptional  cases  but  slight  injury  is  sufQcient  to 
rupture  the  dilated  and  exposed  vein.  Profuse  hiemor- 
rhage   may   thus   be  caused,    and,  althott^H  ^ew^ii^  i 
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nrr«it€d  by  pressure,  a  vai^cose  ulcer  may  origtimie 
at  the  site  of  the  rupture. 

The  thinnees  of  the  fikin  and  the  sJowuese  of  the 
blood-stream  in  varicose  veins  also  predifvpo«e  to  phle- 
bitis and  thrombosis,  subjects  which  are  dealt  with 
below.  It  is  to  attacks  of  inflammation  that  meet  of 
the  more  troublesome  and  painful  fymptoms  of  raricOEe 
veins  are  to  be  attributed  rather  than  to  their  mere 
dilatation  and  tortuosity. 

The  discoloration  of  the  skin  in  tlie  neighbourhood 
of  a  varicose  vein  is  the  result  of  an  escape  of  some 
of  the  red  blood-cells  and  their  subsequent  disinte- 
gration. It  is  liable  to  occur  in  any  tissues  which  are 
chrauieally  inflamed. 


Thrombosii  is  a  coagulation  of  blood  in  a.  vessel, 
the  tesulting  coagulum  being  called  a  thrombTis. 

PhlebitiB  is  inflammation  of  a  vein,  and  is  fre- 
quently aitsooiated  with  thrombosis. 

Coagulation  indicates  destruction  of  some  at  least 
of  the  normal  constituents  of  the  blood,  and  is  the 
constant  sequel  of  withdrawal  of  the  blood  from  the 
vessels  which  naturally  contain  it,  unless  some  special 
precautions  are  taken  to  prevent  its  occurrence. 

Clotting  of  the  blood  is  supposed  to  be  the  result 
of  the  destruction  of  leucocytes,  and  the  freeing 
from  them  of  a  ferment  which  promotes  the  union 
of  fibrinogen  and  fibrino-plastin,  albuminoid  bodies 
which  normally  occur  in  blood.  So  long  as  the  blood 
is  contained  within  vessels  in  a  natural  condition, 
there  is  little  or  no  tendency  to  destruction  of  the 
leucocytes,  and  thus  it  may  be  said  that  contact  with 
normal  endothelium  is  sufficient  to  keep  the  blood  in 
a  fluid  state. 

The  following  are  some  of  the  chief  caxiaes  of 
thrombosis : — 

First,   retardation  of  the  blood- stream. — If 
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tiie  flow  of  blood  be  retarded  in  any  way,  coagulation 
is  likely  to  result.  In  wasting  diseases,  such  as  phthisis, 
the  feeble  circulation  sometimes  results  in  the  f orma- 
tkm  of  a  thrombus  in  the  vessels  of  the  extremities, 
where  the  circulation  is  naturally  most  difficult.  The 
blood  dots  first  behind  the  valves,  the  blood-stream 
being  too  feeble  to  force  them  open.  In  other  cases, 
llie  pressure  of  a  splint,  a  bandage,  or  other  mechanical 
luppliance  may  produce  clotting  at  the  seat  of  pressure. 
Thd  slowness  of  the  blood-stream  in  varicose  veins, 
already  described,  is  another  fertile  source  of  throm- 
bosis. 

It  is  probable  that  retardation  of  the  circulation 
oaases  thrombosis  by  itself  producing  an  abnormal 
Bondition  of  the  wall  of  the  vessel.  The  latter  thus 
oeases  to  exercise  its  normal  control  over  the  flowing 
blood,  and  on  the  death  of  the  leucocytes  coagulation 
ensties. 

Secondly,  injuries. — Any  injury  to  a  vein  may 
cause  thrombosis,  but  those  which  lay  open  the  cavity 
of  the  vessel  are  more  likely  to  do  so  than  are  mere 
x>ntusions.  Lacerated  and  jagged  wounds  are  followed 
by  more  clotting  than  are  clean  incisions. 

Thirdly,  contact  with  foreign  bodies  or  with 
assues  uncovered  by  endothelium. 

In  the  case  of  the  arteries,  it  has  already  been  men- 
ld0ned  that  thrombosis  is  likely  to  follow  on  destruction 
rf  the  endothelium  by  atheroma.  Atheroma  is  very 
carely  met  with  in  the  venous  system,  but  the 
xctension  into  a  vein  of  a  new  growth,  or  the  presence 
af  foreign  bodies,  introduced  from  without,  such  as 
mtures,  results  in  coagulation. 

Fourthly,  certain  constitutional  conditions. 
— ^In  gout,  typhoid  fever,  pregnancy,  and  in  many  of 
!Jie  various  forms  of  blood-poisoning  there  is  a  tendency 
bo  the  formation  of  thrombi.  Whether  this  is  the 
result  of  some  alteration  in  the  blood  itself,  or  of 
some  change  in  the  vessel-wall,  is  not  certain. 
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certain  that  this  is  not  true,  there  ban  been  too 
great  a  tendency  to  believe  that  plajitic  phlebitis 
does  not  exitit.  It  would  certainly  be  more  than 
strange  if  oue  of  the  tissues  of  the  body  was  found 
to  be  UDaesailable  by  a  process  which  spares  none 
other,  and,  as  a  matter  of  fact,  we  find  that  reins,  like 
other  structures,  are  liable  to  inflame. 

As  far  as  can  be  ascertained  at  pi'esent,  however, 
idiopathic  phlebitiu  does  not  exist,  and,  unless  it  is 
caused  by  such  constitutional  conditions  as  gout, 
typhoid  fever,  &c.,  already  m.entioned  as  causes  of 
thrombosis,  it  always  owns  a  local  oi-igin. 

The  following  causes  m.ay  result  in  inflammation,  of 

First,  iojurieB. — If  a  vein  be  cut  across,  as  in  an 
amputation,  it,  like  all  other  injured  structures, 
becomes  the  seat  of  a  local  intlammatory  process  which 
results  in  the  exudation  of  lymph,  both  into  the  walls 
and  into  the  cavity  of  the  vein.  This  lym.ph  usually 
undergoes  organization  into  hbi'ous  tissue  in  exactly 
the  same  way  as  in  arteries  which  have  been  injured. 
If  the  injury  has  been  a  clean  cut  not  completely 
dividing  the  vein,  the  resulting  scar  will  be  imper- 
ceptible. Contusions  and  lacerated  wounds  are  also 
liable  to  cause  looal  phlebitis,  and  continuous  pressure 
may  produce  a  like  result. 

Secondly,  extension  of  inflammation  from  sur- 
rounding parts. 

In  all  cases  of  inflammation,  the  veins  share  in  the 
changes  which  occur  in  the  pai-ts  around  them. 
Exudation  of  cells,  vascularization  of  the  inliammatory 
products,    softening    ot    tW    ve^.n-'WB.W,   o.wi   ^oaUY 


PLASTIC  PHLEBITIS.  221 

destruction  by  suppuration  may  all  ensue.  If  the 
inflammatory  exudation  takes  place  beneath  tense 
structures,  such  as  fascisB,  the  pressure  of  the  exuded 
jnaterial  is  liable  to  give  rise  to  a  widespread  throm- 
bosis, in  addition  to  the  clotting  which  results  from 
the  inflamed  state  of  the  vein-walls. 

Thirdly,  presence  of  a  thrombus. — A  thrombus 
in  a  vein  causes  a  certain  amount  of  irritation,  and 
inflammation  of  the  vein-wall  ensues.  The  termina- 
iicm  of  this  phlebitis  will  depend  upon  the  character 
of  the  clot ;  suppuration  occurs  only  when  the  latter 
is  in  a  septic  condition. 

The  changes  that  occnr  in  the  yein  as  the 
xesolt  of  phlebitis  are  such  as  are  common  to  all 
inflammations,  and  need  no  special  description.  The 
effect  of  the  phlebitis  on  the  circulating  blood  is  the 
formation  of  a  thrombus,  and  the  consequent  blocking 
of  the  affected  vein.  This  may  certainly  occiu*  indepen- 
dently of  exudation  of  lymph  into  the  cavity  of  the 
vessel,  and  results  from  the  injury  done  to  the  endo- 
thelial Hning  by  the  inflammatory  process. 

It  will  thus  be  seen  that  whilst,  on  the  one  hand, 
thrombosis  may  cause  phlebitis,  on  the  other,  phlebitis 
results  in  thrombosis.  Further,  the  same  causes  which 
produce  thrombosis  may  also  cause  phlebitis,  and  in 
many  cases  it  is  quite  impossible  to  say  whether  the 
thrombosis  is  primary,  or  whether  it  is  secondary  to 
an  antecedent  phlebitis. 

When  a  thrombus  has  been  formed  in  a  vessel,  it 
may  extend  either  with  or  against  the  blood-stream, 
and  frequently  it  grows  in  both  directions.  The 
blood  on  each  side  of  the  thrombus  is  not  in  a  stag- 
nant condition,  but,  on  the  contrary,  is  kept  in  a  state 
of  constant  and  regular  agitation.  Consequently,  the 
thrombus  increases  not  only  by  a  gradual  extension  of 
coagulation  through  a  column  of  stagnant  blood,  but 
by  the  separation  of  fibrin  which  results  from  the 
constant  movements  of  the  fluid. 

If  the  clot  extend  towards  the  heart,  its  form^.tion 
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is  usually  arrested  when  it  reaches  the  orifice  by  wUdi 
the  occluded  vein  opens  into  a  larger  trunk,  a  tenni- 
nation  which  is  promoted  by  the  greater  vigour  of  the 
circulation  in  such  a  vessel.  Such  an  arrest  is  not,  how- 
ever, of  constant  occurrence,  for  it  occasionally  happen 
that  clot  or  fibrin  is  deposited  upon  the  thrombos  when 
it  protrudes  into  the  main  trunk,  and  by  a  continimiwe 
of  this  process  the  latter  may  itself  be  ooduded. 

When  the  clotting  progresses  against  the  blood- 
stream, it  does  not  usually  extend  beyond  the  finfc 
patent  collateral  branch.  If  the  original  thrombon 
has  commenced  in  a  main  vein,  such  as  the  femora], 
then,  on  account  of  the  great  interference  with,  and 
the  retardation  of,  the  blood-stream,  clotting  is  liable 
to  be  very  extensive. 

CHanges  in  the  thrombiu. — ^The  first  and  moA 
constant  change  is  contraction.  This  contraction  is 
always  very  noticeable  in  a  blood-clot  formed  oatdde 
the  body,  and,  for  long  after  the  formation  d 
the  coagulum,  serum  continues  to  be  squeezed  out 
Exactly  similar  changes  occur  in  the  thrombus  f  onned 
in  a  vein,  and,  in  consequence,  the  waU  of  the  veasfd 
is  puckered  at  the  places  where  the  plugged  branch 
veins  enter  it,  although  when  examined  post-morteD 
the  vein  as  a  whole  is  much  more  distended  and 
prominent  than  is  a  healthy  vessel.  AU  thrombi  an 
more  or  less  adherent  to  the  vein-wall.  In  most  caaei 
the  adhesion  is  simply  by  coagulated  fibrin,  but  ii 
occasionally,  in  old  clots,  by  fibrous  tissue. 

After  it  has  contracted,  the  thrombus  beeonM 
gradually  decolorized,  the  red  blood-cells  disintegFatiii|^ 
and  their  colouring  matter  being  difiused  and  remora 
in  the  manner  already  described  in  the  chapter  od 
"  Contusions."     The  older  a  clot,  the  whiter  it  is. 

In  very  many  cases  the  clot  is  finally  absorbed  in 
great  part,  if  not  entirely.  It  is  most  probable  that 
this  absorption  is  to  a  large  extent  the  result  of  simple 
degenerative  changes  which  occur  in  its  more  central 
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parts  in  consequence  of  insufficient  nutrition;  but 
tbere  can  be  little  doubt  that  much  of  the  absorption 
II  due  to  the  action  of  leucocytes  which  are  exuded 
into  the  clot  from  the  waU  of  the  vein  in  which 
it  lies.  It  is  a  well-ascertained  fact  that  the  removal 
of  dots  outside  the  vessels  is  due  to  the  action  of  white 
Uood-cells,  and,  as  the  number  of  leucoc3rtes  in  a 
thrombus  constantly  increases  from  the  time  of  its 
first  formation,  it  is  highly  probable  that  here  also 
thiey  are  employed  in  a  similar  work. 

When  absorption  does  not  take  place,  organization 
may  ensue.  The  process  is  the  same  as  that  already 
described  as  occurring  in  the  internal  clot  in  arteries 
ttfter  injuries,  and  is  the  result  of  an  exudation 
of  leucoc3rtes  into  the  clot,  and  their  development 
into  fibrous  tissue.  This  fibrous  tissue  afterwards 
contracts,  just  as  does  a  scar,  and  may  either  draw 
the  vein-wall  with  it,  or  may  shrink  to  one  side 
cf  the  vessel  and  so  allow  of  the  re-establishment  of 
the  circulation.  Much  more  rarely  the  blood  bores  a 
liole  through  the  organized  clot,  and  thus,  as  it  is 
termed,  "  tunnels  "  the  thrombus. 

Xiastly,  thrombi  which  are  of  long  standing  may 
nndergo  calcareous  degeneration  and  form  **  phlebo- 
lithes."  These  small  concretions  are  very  common  in 
the  veins  of  the  prostatic  plexus  in  old  subjects. 

Results  of  thrombosis. — The  result  of  the  arrest 
of  the  circulation  in  any  vein  will  depend  on  the  free- 
dom with  which  the  blood  is  able  to  return  by  other 
channels.  Where  the  occluded  trunk  is  small  and 
superficial,  the  tissues  which  it  drains  may  present  no 
change.  If,  on  the  contrary,  the  vein  be  the  main 
one  of  the  limb,  e.g.,  the  femoral,  then  there  is,  at  first, 
a  bluish  discoloration  with  swelling,  followed,  after  a 
time,  by  a  dead- white  colour  and  a  solid  sort  of  oedema, 
with  alteration  in  the  shape  of  the  leg  and  thigh. 
When  the  vein  is  permanently  blocked,  this  oedema- 
tons  condition  may  persist  for  years,  and  is  generally 
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attended  by  much  interference  with  the  usefobieBS  of 
the  part. 

Rarely,  portions  of  clot  be<»me  detached,  and  are 
earned  hy  the  circulation  to  the  right  side  of  the  heart, 
and  thence  to  the  lungs.  The  effects  of  this  embolisni 
of  the  branchesof  the  pulmonary  artery  dependalmoft 
entirely  on  the  bkb  of  th  e  embolus,  and  the  consequrait 
interference  with  the  pulmonary  circulation. 


Suppurative  phlebitis  is  always  the  result  of  septic 
changes  in  the  tissues  around  the  vein,  and  is  usually 
the  result  of  a  wound.  There  is  no  such  thing  as  idio- 
pathic or  piimary  infiaiamiitioH  of  a.  vein,  with  exuda- 
tion of  pus  into  its  cavity. 

Suppurative  phlebitis,  indeed,  is  usually  accompanied 
by  diffiise  ceUulitis,  an  inflammation  which  readily 
extends  along  the  cellular  tissue  which  surrounds 
the  venous  trunks.  Thei-e  is  thus  a  so-called  "peri- 
phlebitis," and  the  inflammatory  changes  secondarily 
extend  to  and  implicate  thevein-wall  itself.  In  conse- 
quence of  the  alteration  thus  produced  in  the  lining 
membrane,  the  blood  clots,  and  the  vein  is  plugged. 
The  inflammation  progresses,  and  the  vein-wall  is 
involved  in  the  suppuration.  Finally,  in  parts, 
the  coats  of  the  vein  are  destroyed,  and  pus  now 
mingles  with  the  clot  already  formed.  Hiemorrhage 
does  not  occur,  and  the  pus  does  not  mingle  with  the 
blood,  for  the  reason  that  clotting  always  precedes  the 
extension  of  suppuration  into  the  vein.  In  suppu- 
rative phlebitis,  the  clot  never  becomes  absorbed  or 
organized,  but  is  always  destroyed  with  the  vein  in 
which  it  lies.  Circulation,  therefore,  is  ne\'er  re- 
established in  the  vein  itself. 

There  is  another  way  in  wliich  suppurative  phlebitis 
may  nriginnte.  In  eases  of  pysemia,  the  clots  which 
are  formed  in  the  veins  become  themselves  impreg- 
nated with  septic  material  absorbed  from  the  wound. 
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These  clots  excite  suppurative  inflammation  in  the 
vessels  which  contain  them,  and  the  clots  themselves 
become  disintegrated  and  mingled  with  the  products 
of  inflammation.  If  portions  of  these  broken-down 
and  septic  clots  are  carried  into  the  circulation,  not 
only  will  they  cause  embolism  of  the  pulmonary 
vessels,  but  wherever  they  lodge  they  will  infect  the 
tissues  in  which  they  lie,  and  will  excite  in  them  a 
septic  inflamn;ation  similar  to  that  which  was  in  pro- 
gress in  the  part  from  which  they  were  originally 
derived.     (See  Pyaemia.) 
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CHAPTER   XXIX. 

SKBOI.XSMC. 

Ehbolibm  is  the  twin  applied  to  the  plugging  of  & 
vessel  by  a  foreign  body — usually  ft  blood-clot — wMoL 
has  been  carried  from  a  distance  by  the  blood-stream. 
The  foreign  body  ia  called  an  embolus. 

An  embolus  may  be  formed  in  either  the  arterial  or 
venous  system  ;  on  the  left  or  right  aide  of  the  heart. 
Most  commonly  it  is  formed  in  the  left  side  of  the 
heart,  and  consista  of  fibrin  or  blood-clot  from  diseased 
aortic  or  mitral  valves.  In  some  cases  these  emboli 
contain  calcareous  material.  An  embolus  originating 
in  the  heart  will,  when  swept  into  the  blood-stream, 
lie  carried  into  the  systemic  circulation,  and  will  be 
arrested  when  it  cornea  to  a  vessel  too  small  to  allow 
its  ti-ansit.  Very  commonly  the  aiTeat  occurs  above 
a  bifurcation. 

In  other  cases  the  embolus  originates  in  a  vein, 
and  then  consists  of  clotted  blood.  If  a  portion  of 
clot  in  a  thrombosed  vein  be  detached,  it  will  ba 
carried  to  the  right  side  of  the  heart,  and  thence  into 
the  pulmonary  circulation,  where  it  will  plug  some 
bmuch  of  the  pulmonary  a.rtery. 

The  immediate  result  of  the  lodgment  of  an  em- 
bolus is  the  partial  or  complete  arrest  of  the  blood- 
stream. Very  shortly,  the  blood  clots  at  the  seat  of 
embolism,  and  a  thrombus  is  thus  formed  around  the 
embolus.  The  presence  of  the  embolus  excites  in- 
/Jiiiumatory  changes  in  the  vea6el-wall,  and  from  the 


Tosa  vasoi'um  of  the  latter  new  vessels  are  developed, 
which  peaetrate  the  eraboUis  and  ita  surroanding  clot. 
Inflammatory  exudation  now  occurs,  and  the  clot, 
becoming  organiied,  adherPH  to  the  vessel-wall.  In 
this  way  the  plugged  artery  is  permanently  occluded. 

Such  is  the  nsual  result  of  embolism,  but,  in  rare 
cases,  the  embolus,  being  composed  of  soft  clot,  may- 
be disintegrated,  and  the  channel  of  the  vessel  may  be 
re-opened.  In  other,  and  still  more  rare,  instances, 
an  aneurysm  may  form  at  the  seat  of  embolism,  as 
described  in  the  chapter  on  Aneurysm. 

In  addition  to  the  local  etfect.'i  of  embolism,  the 
parts  to  which  the  plugged  vessel  is  distributed  suffer 
from  deficient  supply  of  blocxl.  The  moment  that  the 
arteiy  is  occluded,  the  patient  usuaUy  suflers  severe 
pain  at  the  place  where  the  embolus  lodges,  while  in 
the  peripheral  parts  he  experiences  sensations  of  numb- 
ness, with  superficial  burning  pain  and  loss  of  power  ia 
the  muscles.  Unless  the  eoUateral  circulation  enlarges, 
the  most  distal  parts  will  gradually  pass  into  a  con- 
dition of  dry  gangrene,  and,  in  some  cases,  such  a 
result  is  hastened  by  the  detachment  of  smaO  por- 
tions of  the  embolus  or  its  surrounding  thrombus, 
and  consequent  embolism  of  other  and  more  distal 
vessels.  (See  Gangrene.)  In  many  cases  of  embolic 
gangrene,  complicated  by  heart  disease,  the  patient 
does  not  long  survive  the  death  of  the  limb. 

The  effects  of  embolism  of  a  branch  of  the  pul- 
monary artery  depend  to  a  great  extent  on  the  size 
of  the  occluded  vessel.  IE  very  large,  death  may 
ensue  almost  iostantaneously ;  if  not,  recovery  may 
follow  after  temporary  consoUdation  of  the  lung 
around  the  plugged  vessel.  The  subject  of  "  septio 
embolism  "  has  already  been  dealt  with  in  the  chapter 

Instead  of  blood-clot  and  fibrin,  an  embolus  may  be 
composed  of  portions  of  a  tumour  which  has  grovm 
into  the  surrounding  vessels  without  pausing  theii 
obliteration,  of  micro- organisms,  ol  ta.t,  o^  -^TasARft, 
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<&c.  Such  cases  are  necessarily  of  considerable 
O'nd,  with  the  exception  of  fat  embolism,  of  nc 
practical  importance.  Fat  embolism  is  of  son 
rest,  for  it  seems  to  explain  cases  of  death  aftc 
simple  and  compound  fractures  which  would 
wise  be  obscure.  It  results  from  the  destruction 
fat-cells  in  the  fractured  bone  and  the  passage 
granules — often  aided  by  the  tension  produced 
flammatory  exudation — into  the  lymphatics  anc 
From  these  vessels  the  fat  is  carried  to  the  lun| 
causes  obliteration  of  the  pulmonary  capillaries 
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Lymphangitis,    oi-    mfltinimation    of    tlie   lymphatic 
vesaels,  is  commonly  the  result  of  the  tmaBinisaion  by 
tlieia  of  irritating  materia)  from  a,  woanded  Gurface. 
It  is  especially  prone  to  follo-w  poisoned  wounds  of  all 
kinds,  more  particularly  tli«^e  in  which,  the  poison  is 
an  aoiinal  one,  and  is  thus  fi-ec|uently  neen  in  c&ees  of    J 
post-mortem  or  dissection  wounds,  as  well  as  in  the  fl 
injariea  sustained  by  butchers  from  implements  used  ^ 
in  their  work.    In  many  cases  the  injury  is  extremely     " 
shght,  such  as  a  acmtch  or  ii  prick,  and  the  retention  of 
pus  even  in  minute  quantities  seems  to  greatly  favour 
the  development  of  the  disease.     Commencing  in  the 
radicles  of  the  lymphatic  system,  the  infiamniatory 
process    extends    along    their  cellular-tisaue   sheath 
as  well  as  in  the  vessel-wall  itself;  when  the  tnink 
is  a  superficial  one,  the  skin  commonly  shows  a  red 
line  in  the  course  of  the  affected  lymphatic.     As  a    1 
result  of  the  inflammation,  the  vessel-wall  becomes  fl 
thickened   and   its    contents   turbid   or    coagulated.  S 
Sometimes    suppuration    ensues,    anil     very    often     B 
lymphadenitis  complicates  the  course  of  the  disease. 

KTXPBAiraZECTASIS    AITS    L'THSPHDRKHIBA. 

LymphangieetaBis,or  dilatation  of  lymphatic  ves&(i\a, 
results   from  iinytliiug  which  obstructs  t\ie  4w«   cS. 
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lymph  to  such  an  extent  that  the  collateral  a«  wdl  u 
the  main  channels  are  closed.  This  condition  some- 
times results  from  a  chronic  lymphangitis,  but  mem 
often  from  the  pressure  of  some  new  growth.  In 
not  a  few  instances  no  cause  can  be  assigned.  The 
common  situations  for  varicose  lymphatics  are  the 
inguinal  regions  and  the  inner  side  of  the  thigh. 
The  appearance  of  the  skin  in  such  cases  has  been 
likened  to  the  rind  of  an  orange,  and  when  munerani 
lymphatics  are  much  dilated  they  present  just  tlie 
same  tortuous  outline,  with  pouches  at  the  cDrvatnn, 
as  do  varicose  veins.  They  are,  however,  quit«  colour 
less,  and  only  covered  by  the  surface  epitheliom. 
Occafiionally,  in  connection  with  this  disease  there  ii  ft 
rupture  of  the  dilated  vessels  and  a  discharge  of  lympk 
— a  condition  known  by  the  name  of  lymphonhsfti 
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Lymphaneioma  from  the  SUn  of  tlie  Buttock.   '. 
liiltttcii  IpniiU  s|)«ceB  canBing  protrnsion  of  the  Burli 


opithdiam  aro  well  a 


laymphangioma  is  merely  an  exaggeration  ft 

lymphangiectasis,  the  dilated  lymphatics  forming 
definite  sweilingR  or  tumours.  These  growths  ■» 
sometimes  congenital,  and  I  have  seen  one  on  U» 
buttock  of  a  boy  which  looked  like  a  diffuse  papilknw, 
with  very  translucent  papillie.     MicroscofncaUy,  (he 
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growtli  is  Heen  to  lie  compotved  oi  diluted  lymphatica 
In  cases  of  inacrogloRsia  also,  much  of  the  eiilargemend  J 
is  found  to  be  due  to  dilated  lymph-clianiiels. 


The  term  elephantiflKis  is  applied  to  all  forma  of 
chronic  hypertrophy  of  the  sldn  and    BulJcutaneonH 
tissue  which  result  in  the    production  of   much  de-  i 
formity.     The  term  spurious  elephantiasis  has  been  J 
'  lately  applied  to  those  cases  in  which  the  disease  i*  T 
the  result  of  inflammation  of  no  specific  or  definite  I 
form.      Good    examples    may   be    seen    in   the  eO'  i 
hirgements   of    the    legs  of    patients    with    chronia  1 
ulcers,  or  of  the  scrotum  in  cases  of  long-standing  I 
iirethral  strictures  with  fistula.     The  enlargement  n 
due  to  an  over-growth  of  the  connective-tissue  elementa 
of  the  parte.     This  increase  is  due  both  to  the  vas- 
cularity of  the  chronically  inflamed  tissue  and  the 
attendant    ejcudation,   and    also   to  the    subsequent 
interference  by  pressure  with  the  flow  of  lymph  in 
the  lymphatics. 

The  term  tme  elephantiasis,  or  elephautiaMu 
arabnin,  is  applied  to  a  special  form  of  the  disease 
which  ia  endemic  in  certain  coimtriea — notably  certain 
parts  of   Asia,   Arabia,    and   Barbadoes — and    which 
develops  independently  of  previous  local  conditions. 
The  natives  of  the  countries  infested  by  the  disease  are 
more  liable  to  attack  than  are  Europeans,  and  it  is 
supposed  by  some  writers  that  the  want  of  clothing 
on  the  legs  and  feet  renders  these  parts  more  suscep- 
tible.    The  onset  of  the  disease  is  marked  by  fever, 
and  the  skin  of  the  affected  part — generally  the  leg 
or  scixitum — becomes  red  and  inflamed,  with  small    I 
vesicles  on  the  surface.     These  attacks  of  cutaneous  J 
inflammation  frequently  recur,  and  each  one  leaves  in . 
its  train  a  permanent  distension  of  some  of  the  lym-  , 
phatics.     The  subcutaneous  tissue  is  at  first  soft  and*  I 
jtdeniatous,  and  pits  on  pressure;  after  a  time, 
becomes  hard  and  brawny,  and  tlie  a^a  \f 
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covered  with  vesicles  iand  dilated  lymphatics,  or,  in 
the  later  stages  is  eczematous,  roughened,  tuhercobr, 
and  horny.  The  amount  of  newly  formed  fibrooR 
tissue  is  frequently  enormous,  the  scrotum  weigfaiBg 
as  much  as  one  hundred  pounds  or  more,  and  tb& 
thigh  measuring  one  or  two  feet  in  diameter.  . 

The  cause  of  true  elephantiasis  has  long  been  the  \ 
subject  of  much  speculation,  and  it  .has  been  attri- 
buted to  exposure  to  excessive  heat,  to  the  absorptiim 
of  poison  by  the  skin,  to  an  inherited  predispodtioii, 
&c.  It  is  very  genenilly  believed  at  present  that 
the  disease  is  the  result  of  the  passage  of  a  nema- 
tode worm  (the  iilaria  sanguinis  hominis)  into  the 
lymphatic  tissues.  The  adult  female  worm  is  about 
3  J  inches  in  length,  and  as  thin  as  a  very  fine  l»ir, 
having  a  breadth  of  about  y^  of  an  inch ;  the  adult 
male  has  not  yet  been  obtained  entire,  so  its  length  ia 
uncertain,  but  in  breadth  it  is  about  yj^  of  an 
inch. 

The  worm  breeds  freely  in  the  human  body,  and 
appears  to  choose  for  its  habitat  some  of  the  lymphatic 
tissues,  just  as  the  trichina  selects  muscle.  The  em- 
bryos, which  are  about  y\j-  of  an  inch  in  length,  and 
3^^^j^  in  width,  are  endowed  with  free  mobility  from 
their  birth,  exhibiting  lashing,  eel-like  movementR 
when  placed  under  a  microscope.  They  readily  make 
their  way  along  the  lymphatic  vessels,  and,  reaching  the 
thoracic  duct,  enter  the  blood-stream.  In  the  blood 
of  an  affected  person  they  are  usually  entirely  abeent 
during  the  day,  beginning  to  appear  about  evening,  and 
being  present  in  enormous  numbers  during  the  night 
This  periodicity  depends  on  the  wakefulness  or  other- 
wise of  the  patient,  for,  if  sleep  be  taken  daring  the 
day  instead  of  at  night,  the  filarise  also  change  thor 
habits.  Where  they  disappear  to  during  the  waking 
hours  is  not  known,  and  it  has  been  suggested  that 
none  of  them  live  more  than  a  night,  and  that  etA 
evening  a  fresh  brood  is  produ(^.  These  embiyo 
filarise   do  not  undergo  further  development  whilst 
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in  the  human  body,  but  it  appears  from  the  investi- 
^tions  of  recent  observers — especially  Manson — that 
Ae  mosquito  is  their  next  host.  They  are  taken  up 
by  the  mosquito  when  the  latter  draws  blood  at  night, 
and  in  it  they  further  develop,  cause  the  death  of 
iheir  host,  and  then  escape  int;0  the  water  near  which 
tiiese  insects  usually  live.  From  the  water  they  may 
gain  access  to  man  either  by  the  alimentary  tract  or 
tibroiigh  the  skin.  There  is  yet  some  doubt  in  which 
d  these  ways,  but  the  former  appears  much  the  more 
fcobable. 

The  presence  of  filariae  is  supposed  to  produce 
elephantiasis  by  keeping  up  a  chronic  irritation  and 
inflammation  of  the  lymphatics  in  which  they 
breed,  but  it  is  also  suggested  that  the  lymphatic 
iressels  themselves  are  occasionally  mechanically 
Uocked  by  prematurely  discharged,  immature  ova 
which  have  a  much  greater  transverse  diameter  than 
the  embryo  filariae.  It  may  be  mentioned  that  other 
diseases  are  also  ascribed  to  the  presence  of  the 
filaria  sanguinis  hominis,  especially  some  forms  of 
endemic  hsematuria,  chyluria,  and  hydrocele  contain- 
ing chylous  fluid. 


Liymphadenitis,  or  inflammation  of  a  lymphatic 
gland,  is  generally  the  sequel  of  an  injury  to,  or  inflam- 
mation of,  some  peripheral  part  in  which  the  lym- 
phatic vessels  passing  to  the  inflamed  gland  arise,  and 
IB  often  a  complication  of  lymphangitis.  In  some 
eases  direct  injury  appears  to  act  as  the  exciting 
canse ;  in  others,  excessive  or  long-continued  exercise 
may  start  the  aflection.  Inflammation  of  lymphatic 
gliuads  is  also  met  with  in  various  forms  of  specific 
disease,  e,g,f  gonorrhoea,  erysipelas,  &c.,  but  at  present 
cmly  the  simple  non-specific  inflammations  will  be 
considered. 

The  affected  gland  presents  all  the  ordinary 
appearances  common  to  inflammations  in  general;  it 
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becomes  vascular,  goft,  and  swollen,  and  the  loose 
connective-tissue  in  which  it  lies  shares  in  the 
pathological  changes.  On  section,  it  is  found  to  con- 
tain agouddealof  fluid,  and  microscopical  exami nation 
shows  that  it  is  infiltrated  with  leucocytes,  which  are 
especially  numerous  in  the  cortex.  Lymphadenitis 
may  terminate  in  different  ways.  In  favourable  cases 
resolution  occurs,  the  vascularity  subsides,  and  the 
exuded  leucocytes  return  to  their  lymphatic  channels, 
Very  commonly  suppuration  results,  the  leucocytes 
inci-ease  in  number,  many  of  them  die,  and  thus  small 
collections  of  pus  foim  in  different  parts  of  the  gland 
and  in  the  surrounding  cellular  tissue.  These  collec- 
tions run  together,  and  an  abscess  forms  and  comes 
to  the  sui-face.  In  severe  cases  the  inflamed  gland 
sloughs,  and  the  abacees  which  neceesarily  occurs  in 
such  cases  esposes,  when  it  bursts,  the  necrosed  gland 
lying  in  its  floor,  "Where  the  cause  of  the  original 
inflajnmation  is  itself  persistent,  the  inflammation 
becomes  chronic,  the  leucocytes,  as  in  all  chi^niu 
inflammations,  tend  to  develop,  and  the  affected  gland 
and  the  neighbouring  tissues  are  enlarged  anil  in- 
durated by  the  growth  in  them  of  connective  tissue. 
If  the  patient  be  strumous,  the  inflammatory  pro- 
ducts will  caseate  in  the  manner  already  described  ia 
the  chapter  on  Struma. 

TTTKOVKS    OP    KTMPBATIC    OZiAITSfl. 

Iiymphoma. — A  lymphoma  is  a  tumoui'  composed 
of  lymphatic  glandular  tissue.  Its  most  common 
situation  is  the  neck,  and  it  may  afl'ect  one  or  more 
glands.  Lymphomata  vnry  in  size,  and,  although  it  is 
seldom  that  any  single  gland  attains  a  greater  eiie 
than  that  of  a  hen's  egg,  sRveral  affected  glands  may 
together  form  a  miisa  of  considerable  bulk.  These 
growths  are  encapsuled,  do  not  infiitrato  the  neigh- 
bouring tissues,  and,  although  often  rather  adherent, 
do  not  show  signs  of  inflamuiatoiy  thickening.  The 
'pB  are  not   malignant,  n-ud  b.tb  ^iwnleeB.     On 
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aeddoHy  except  for  their  unusual  size,  they  present 
the  appearance  of  a  normal  lymphatic  gland.  Micro- 
floopically,  they  do  not  differ  from  lymphoid  tissue, 
and  it  is  difficult  to  say  whether  they  should  be 
elASBed  amongst  the  simple  hypertrophies  or  the  new 
growths. 

Z«yiii|iliadenoma* — Lymphadenoma  is  a  disease 
ehmacterized  by  overgrowth  of  lymphatic  glandular 
tusue  in  many  parts  of  the  body.  The  growth  is  most 
common  in  the  lymphatic  glands  themselves,  but  is 
found  also  in  the  medulla  of  bones,  the  intestinal 
euial,  the  spleen,  and  the  connective-tissues.  As 
X«gards  the  lymphatic  glands,  the  new  growth  is  in 
some  cases  soft  and  almost  brain-like  (soft  Isrmpha- 
.deiioiiia) ;  in  others,  hard,  elastic,  and  tough  (hard 
lymphadenoma).  In  the  £rst  variety,  contiguous 
diseased  glands  not  infrequently  cohere,  and  also  be- 
come closely  adherent  to  the  surrounding  tissues. 
The  growth  is  in  many  cases  very  rapid,  and  neigh- 
bouring parts  may  be  either  compressed  or  infiltrated. 
On  section,  the  diseased  glands  present  a  greyish 
or  greyish-white  tint,  mottled  in  places  with  red. 
Microscopically  examined,  the  growth  is  seen  to  be 
composed  of  round  cells,  similar  to  those  of  a  lym- 
phatic gland,  and  lying  in  a  delicate  matrix  of  con- 
nective tissue  arranged  in  the  form  of  a  network.  The 
structure  differs  from  normal  gland  chiefly  in  the 
great  excess  of  cells  and  the  small  amount  of  con- 
nective tissue.  These  growths  are  often  called 
lympho-sarcomata.  Their  presence  is  frequently 
accompanied  by  great  debility,  anaemia,  and  ex- 
haustion, with  emaciation,  diarrhoea,  and  vomiting. 
They  may  cause  death  in  this  manner  or  by  pressure 
on  important  viscera.  Their  development  is  often 
associated  with  secondary  growths  in  the  viscera  and 
in  the  bones. 

The  hard  lymphadenomata  are  not  so  malignant 
as  the  soft  variety,  being  slower  in  their  growth, 
more  encapsuled,  and  less  widely  distributed.    The 
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disease  tends  to  extend  along  the  several  glands, 
forming  a  lymphatic  chain,  rather  than  to  affect  many 
different  groups  or  to  occur  in  the  viscera.  In 
structure  the  hard  lymphadenomata  differ  from  the 
soft  variety  in  the  greater  ahundance  of  their  fihrous 
stroma — a  condition  which  accounts  for  their  greater 
firmness.  Between  the  hard  and  soft  lymphadenomata 
transitional  forms  may  be  found. 

In  some  cases  of  lymphadenoma,  and  especially  in 
the  soft  variety,  leucocjrtlisemia  is  present.  In  this 
disease  there  is  a  large  increase  in  the  number  of  the 
white  corpuscles  of  the  blood,  and  usually  a  great 
enlargement  of  the  spleen.  A  fatal  termination  is 
very  common. 

Sarcoma. — Sarcoma  of  a  lymphatic  gland  occor- 
ring  as  a  primary  growth,  not  of  the  variety  already 
described  as  lympho-sarcoma,  is  of  rare  occurrence. 
Such  tumours  are,  however,  occasionally  met  with, 
and  I  have  seen  two  such  cases  affecting  the  axillary 
glands.  In  one  the  growth  was  composed  of  large, 
in  the  other  of  small,  round  cells.  Other  varieties 
have  been  described. 

The  frequency  with  which  the  lymphatic  glands  are 
secondarily  affected  by  malignant  tumours  is  well 
known,  and  is  mentioned  in  connection  with  the  new 
growths  of  different  organs. 
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Ilillaimnation  of  the  thyroid  apart  from  other 
diseased  conditions  is  an  event  of  some  rarity, 
although  it  is  by  no  means  uncommon  for  a  goitrous 
gland  to  become  inflamed.  The  changes  that  occur 
aire  such  as  are  seen  in  similar  conditions  of  other 
toffc  tissues,  and  the  inflammation  occasionally  termi- 
nates in  the  formation  of  pus. 

•  Atrophy  of  the  thyroid  is  a  frequent  accompani- 
ment of  myxcedema,  but  is  otherwise  of  no  importance, 

OOZT&S,  0&    B&OWCBOCSXiS. 

•  The  term  goitre  is  applied  to  any  enlargement  of 
the  thyroid  gland  which  is  not  caused  by  inflamma- 
tion or  malignant  growth  ;  its  causes  have  been  much 
discussed,  and  are  not  yet  satisfactorily  settled.  In 
some  cases  the  disease  is  hereditary,  and  commonly 
commences  in  early  life ;  in  a  very  large  percentage 
of  instances  it  occurs  only  in  certain  definite  localities, 
where  it  is  endemic. 

The  disease  is  considered  by  some  writers  to  be 
caused  by  any  occupation  or  habit  which  favours  con- 
gestion of  the  veins  of  the  neck,  such  as  the  playing 
of  wind  instruments.  For  many  years  goitre  has 
been  attributed  to  drinking  water  derived  from  melted 
snow  or  ice ;  but  there  does  not  appear  to  be  any  truth 
in  this  theory.  It  is  also  supposed — and  with  more 
probability — ^to  be  due  to  the  presence  of  large 
quantities  of  lime  salts  in  drinking-water. 
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Structurally,  goitres  may  be  divided  into  four 
classes,  though  it  must  be  remembered  that  between 
all  of  these  there  are  connectiiig  links,  and  that  more 
than  one  of  the  morbid  conditions  may  be  fomid  in 
the  same  growth. 

First,  simple  hsrpertrophy. — In  this  fonn  tlure 
is  an  overgrowth  of  the  glandular  tissue,  and  in  moife 
instances  the  enlargement  is  symmetricfld,  both  lobei 
as  well  as  the  isthmus  being  hypertrophied  in  pro- 
portion to  their  original  size.  In  other  cases  localiied 
hypertrophies  occur,  and  definite  glandular  tumooit 
— true  adenomata — may  develop  in  the  substance  of 
the  lateral  lobes  or  in  the  isthmus.  Whether  the 
growth  be  universal  or  local,  the  new  tissue  does  not 
differ  from  that  of  a  healthy  gland,  being  oompoeed 
of  closed  vesicles  lined  by  epithelium  containmg  1 
clear  sticky  fluid,  embedded  in  a  stroma  of  loose 
connective-tissue. 

Second,  cystic  goitre* — ^In  cystic  goitre  there  is 
a  development  of  cysts  of  unusual  size.  These  cysts 
commonly  occur  in  glands  in  which  there  is  also  scoie 
true  hypertrophy,  but  may  develop  in  otherwise 
healthy  thyroids.  They  are  formed  by  a  mucoid  or 
colloid  degeneration  of  the  walls  of  separate  vesides^ 
which  are  thus  thrown  into  one  another,  and  farm 
cavities  of  various  dimensions.  Such  cysts  are  scnne- 
times  single,  but  more  often  multiple.  They  contnin 
either  clear  serous  fluid,  viscid  colloid  matmal,  or  a 
dark  bloody  liquid,  with  a  grumous  or  coffee-groond 
like  deposit. 

Third,  fibrous  goitre. — In  fibrous  goitres  there  is 
an  excess  of  the  fibrous  stroma  as  compared  with  the 
glandular  tissue.  The  fibrous  growth  is  common  in 
old  goitres,  and  generally  occurs  in  a  gland  which  has 
previously  been  the  seat  of  simple  hypertrophy.  li 
other  goitres  of  long  standing  calcareous  degeneniioB 
is  frequently  met  with,  and  in  some  cases  the  whole 
thyroid  is  converted  into  a  calcareous  mass. 
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Fourth,    puliating   goitre.^This   is  a  form  of 

bronchocele  in  which  there  is  an  excessive  develop- 
ment or  dUatatioti  of  the  vessels.  It  more  often 
complicates  eases  of  simple  hypertrophy  than  the 
other  varieties  of  goitre.  Pulsating  hronchcicele  is 
sometunea  aasoeiateil  with  protrusion  of  the  eye- 
balls. 

The  effects  of  a  goitre  depend  both  on  its  size  and  j 
on  the  rapidity  of  its  growth.     The  veins  leading  from  1 
the  enlai^d  gland  become   distended,  and  in  many  J 
cases  those  of  the  head  and  neck  are  subsequently^ 
dilated.      Pulsation   in  the    carotids  is  occasionally  m 
increased,  but  in  some  instances  the  growth  causes  f 
pressure  on  these  vessels,  and,  by  interfering  with  the  | 
blood-current,  induces  cerebral  ancemia,  with  spasm  1 
or  convulsions.     Spasm  of  the  glottis  or  paralysis  of  ^ 
the  laryngeal  muscles  may  also  result  from  irritation  J 
of  the  recurrent  laiyngeal  nei've.     The  most  impor-  ] 
tant  result  of  enlargement  of  the  thyroid  is,  however, 
interference  with  the  passage  of  aii'   through  the 
trachea,  which  is  usually  compressed  on  either  side 
by  the  two  latei-al  lobes,  but  may  in  rare  instances 
be  narrowed  by  the  pi-essure  esei'cised  by  the  enlarged 
isthmus  in  front.     In  other  cases  the  growth  extends  . 
between    the    sitemum    and   trachea,    and    stjueenea  I 
the  lattei'  against  the  spine.     Even  in  cases  wheral 
no    urgent    dyspntea    exists,   it    is    common   for    a« 
bronchocele  to  produce  some  shortness  of  breath  od  1 
exertion.     The  large  majority  of  goitres  do  not  causa  ■! 
death,  and  a  fatal  tei-mination  is  much  more  common 
in  the  rapidly  growing  tumours  than    in  those  of 
slower  growth,    even   although  the  latter  attain  a 
greater  size.     The  name  acute  bronchocele  has  been 
given  to  these  quickly  developing  goitres,  and  the 
dyspnoea  which  they  cause  is  explained  by  the  fact 
that  the  fasciie  and  muscles  of  the  neck  have  not  time 
to  stretch  and  provide  room  for  their  development; 
hence,  all  hollow  and  compressible  structures  n 
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rily  suffer.  In  cases  of  cystic  brbnchoceley  the  cysts 
sometimes  i*apidly  increase  in  size  on  account  of  the 
effusion  of  blood  into  their  cavities. 


Sjii-eoma  is  lurely  seen  in  the  thyroid  gland,  but 
carcinoma  is  not  uncommon.  The  latter  growth 
uKUiiUy  affects  thyroids  which  have  previously  been 
the  seat  of  goitrous  enlaigement,  and  is  commonly 
diffused  thix)ughout  the  entire  gland.  The  tomoon 
are  usually  of  the  encephaloid  variety,  but  occasionaUy 
they  are  scirrhous  in  type;  sometimes  they  veiy 
closely  simulate  the  normal  glandular  structure,  and 
can  only  be  distinguished  from  cases  of  simple  hyper- 
trophy by  the  infiltration  of  the  neighbouring  tissueB 
and  by  their  malignant  clinical  course.  Al]  growths  of 
this  class  are  liable  to  cause  glandular  enlargement, 
and  to  produce  secondary  growths  in  the  viscera  and 
})ones.  They  usually  run  a  rapid  course,  and  terminate 
fatally,  either  by  local  complications  or  visceral  disease. 
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IHJUSIES  AND   SISBASES   OF 
KtrSCZiES,  TENDONS,   AND    BURSSi, 

Ruptore  of  mascle. — Considering  the  constant 
strains  to  which  they  are  subjected,  muBclefl  are  bnfe 
seldom  torn,  and,  when  they  are  ruptured,  it  is  rather 
by  a  sudden  and  unexpected  strain  than  fay  the 
employment  of  great  muBcular  force.  The  ends  of  a 
ruptured  muscle  immediately  retract,  and  remain 
separated  by  an  interval  which  viiries  in  extent  in 
d^erent  cases.  A  certain  amount  of  blood  i!<  always 
eztravasated,  and  may  form  a  considerable  hannatoma. 

Union  of  the  torn  muscle  is  accomplished  by  a  pro- 
ceBS  of  plastic  inflammation,  -with  exudation  of  lymph, 
and  its  Buhsequent  organization  into  fibrous  tissue. 

Wounds  of  muscle  are  followed  by  separation 
of  the  cut  fibres,  and  in  such  injuries,  aa  in  rupture, 
repair  is  efiected  by  fibroua  tissue.  Muscle  may  be 
said  never  to  be  reproduced,  for,  although  attempts 
at  reproduction  of  muscle-fibres  have  been  described, 
the  amount  of  new  muscle  thus  farmed  is  quite 
microsoopic. 

Inflammation  of  m.uscle. — Muscles  are  but  little 
prone  to  inttiimmation,  and,  when  affected  by  so-called 
myositis,  the  latter  is  the  result  either  of  injuiy,  of 
inflammation  spreading  from  surrounding  parts,  or  of 
such  constitutional  conditions  as  pyemia  and  typhoid 
fever.  The  course'  of  the  inflammatory  process  in 
muscle  does  not  difler  from  that  in  other  tissues,  and 
requires  no  special  description. 


I 


242  OSSIFICATION   OF   MUSCLE. 

Atrophy  and  degeneration  of  mnsde.— The 

moat  common  cause  of  muscular  atrophy  is  disuse, 
and  in  cases  where  a  limb  has  reiaained  unused  for 
yairs,  as  in  chronic  disease  of  a  joint,  the  whole  of 
the  muscles  may  be  so  atrophied  that  no  contractile 
tissue  remains,  the  muscle-sheath  being  hUed  vith 
a  mtiss  of  fatty  and  fibrous  tissue.  The  wasting  of 
muscle  which  follows  nei-7e  section  ha«  already  been 
mentioned,  and  the  various  forms  of  atrophy  and  de- 
generation which  are  dependent  upon  disease  of  the 
central  nervous  system — t.g.,  infantile  paralysis,  pnt- 
gressive  muscuhir  atrophy,  ic. — do  not  come  within 
the  scope  of  the  present  work. 

Ossification  of  mnscle. — The  formation  of  ban; 
plates  in  muscle  is  a  condition  far  more  often  met  wirfi 
in  men  than  in  women.  Occurring  in  single  musdet 
it  ia  by  no  means  very  rare,  and  is  found  mort 
frequently  in  the  deltoid  and  the  adductors.  The 
bony  deposit  occurs  at  the  osseous  insertion  of  the 
muscle,  and  appears  to  be  produced  either  by  constant 
strain  or  by  frequent  though  slight  contusions.  The 
development  of  bone  in  the  adductor  muscles  is  most 
common  in  men  who  ride,  and  results  in  the  produc- 
tion of  the  so-called  "  riders'  bone." 

In  other,  and  foiiunately  rare,  instances,  the  ten- 
dency to  the  formation  of  bone  is  found  in  many 
muaoles,  and  cases  are  described  in  which  the  back 
and  neck  have  thus  become  encased  in  abroad  osseous 
cuirass,  resulting  in  the  complete  immobility  of  the 
affected  parts.  The  cause  of  such  a  condition  is  quite 
unknown.  It  has  been  named  "  myositis  ossificans," 
and  appears  to  be  either  of  congenital  origin  or  else 
to  commence  very  soon  after  birth. 

Tnmonra  of  miuiclep — Primary  tumours  of 
muscle  are  rarely  met  with.  The  few  cases  that  are 
leeorded  are  almost  all  instances  of  Earcomatous 
growths.  In  four  cases  with  which  I  aui  acquainted 
the  tumours  were  of  rapid  growth  and  ran  a  malig- 
nant course.  The  cells  of  which  they  were  composed 
were  v      '      'ak 
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Syphilitic  affectioHB  of  miucles. — Gummata 
occur  with,  tolemble  frequency  in  the  muscles,  and 
appear  to  have  a  decided  preference  for  those  of  the 
neck,  and  especiiiUy  for  the  steruo-mastoid.  They 
often  attain  a  considerable  size,  and  may  be  as  larga 
as  a  hen's  egg.  They  do  not  differ  structurally  front 
gummata  elsewhere. 


Wounds  and  ruptures.^  Tend  op  a  are  moro.| 
liable  to  ruptui'e  thiin  are  iiiuacles,  notwithstanding 
their  tougher  and  denser  structure.  The  injury  is 
a.t  once  followed  by  retraction  of  that  portion  to 
"which  the  muscle  is  attached,  whilst  the  other  end 
Uoes  not  alter  its  position  except  as  the  result  of  the 
movements  of  the  part  into  which  it  is  inserted. 
Sepair  is  effected  by  a  process  of  plastic  inflammation. 
The  exuded  inflammatory  products  collect  chiefly  in 
the  tendon-sheath,  and  in  it  undergo  development, 
£xat  into  fibrous  tissue,  and  subsequently  into  ten- 
don. Kepair  is  at  once  both  I'apid  and  complete,  the 
newly  formed  tendon  being'  capable  of  supporting 
considerable  strain  within  two  or  three  weeks,  and 
finally  becoming  indistinguishable,  even  by  microscopio 
examination,  from  the  neiglibouring  tendinous  struo- 

In  wounds  of  tendons  unaccompanied  by  the  forma-. 
tioQ  of  pus — e.g.,  in  tenotomy  for  tahpes — the  process 
«f  repair  is  exactly  the  same  us  that  above  described'j 
but  in  open  wounds  accompanied  by  much  suppuration 
the  tendons  and  their  sheaths  are  liable  to  become 
matted  to  one  another  and  to  the  surrounding  parts 
in  such  a  way  that  their  future  utility  is  either 
destroyed  or  greatly  impaired.  The  prospect  of  union 
in  such  cases  is  greatly  enhanced  by  careful  suturing 
at  the  time  of  the  accident,  or  even  at  a  later  date  if 
repair  has  failed. 

There  are  but  few  diseases  to  wlikt  tenioia, 
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liable,  for  they  may  be  said  to  be  never  affected  by 
inflammatiou  or  new  growth  except  when  secondarily 
implicatod  by  extension  from  the  suiTounding  parts. 
Gummata  are  rai-ely  met  witli,  but  gouty  deposited 
urate  of  soda  are  not  uncommon  in  the  tendons  d 
the  foot  and  ankle.  FibrouK  tunioure  occa^onall}' 
grow  in  connection  with  the  teudon~sheathB  of  the 
lingers. 

Teno-syuoTitis. — Teno-aynovitis,  or  inflammatioii 
of  the  synovial  lining  of  a  tendon-sheath,  is  usually 
a  snb-acute  affection,  and  is  most  oft«n  seen  in  the 
extensor  tendons  of  the  wrist.  The  exciting  cause 
is  almost  invariably  excessive  use  of  the  muscles, 
and  the  constant  friction  of  the  tendons  within  their 
sheaths  gives  rise  to  roughening  by  the  deposit  of 
lymph,  and  a  consequent  creaking  or  crepitating 
sensation  when  the  hand  is  placed  over  the  affected 
part.  The  infliimmation  is  usually  transitory,  ant] 
readily  subsides  with  rest,  but  it  is  liable  to  recur 
when  the  muscles  are  again  called  upon  for  any  un- 
usual exertion. 

Ganglion. — Ganglia  are  of  two  kinds — simple  and' 
compound.  Each  variety  is  most  frequently  seen  in  the 
sheaths  of  the  tendons  on  either  the  palmar  or  dorsal 
surface  of  the  wrist,  or  on  the  dorsal  surface  of  the 
ankle.  Ganglia  are  most  common  in  those  who  are 
in  the  habit  of  using  to  excess  the  muscles  of   the 

A    simple    ganglion    is    usually    described  as 

being  a  hernial  protrusion  of  a  portion  of  synovial 
membrane  through  an  aperture  in  the  sheath  of  the 
tendon,  and  it  is  supposed  that  the  communica- 
tion with  the  tendon-sheath  being  subsequently  cut 
off,  a  small  pouch  of  synovial  membrane  is  thus  left 
outside  it.  It  is  much  more  probable  that  Paget's 
description  is  correct,  which  attributes  the  formation 
of  a  simple  ganglion  to  a,  cystic  degeneration  of  one 
of  the  synovial  fringea  normally  present  inside  the 
n-sheath.     If  this  be  true,  it  follows  that  the 
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fluid  contained  in  the  ganglion  is  never  at  way  time 
in  communication  with  the  cavity  of  the  synovial 
lining,  but  is  shut  off  in  a  cyst,  which,  from  the  first,  ia 
a,  closed  cavity.     However  formed,  a  simple  ganglion 

.  presents  itself  as  a  rounded,  tense  cyst,  generally 
about  the  size  of  a  hazel-nut,  but  occasionally  largely 

'  and  containing  a  perfectly  clear  material  of  the  cofr 
sistency  and  appearance  of  glycerine  jelly.  The  pre- 
sence of  a  simple  ganglion  is  liable  to  cause  stiffneGB 
and  pain  in  the  aflected  tendon. 

Compound  ganglia  are  most  common  on  the 
sheaths  of  the  flexor  and  extensor  tendons  of  the  wrist. 
They  are  formed  by  a  distension  of  the  synovial. 
sheathe  with  tluid,  and  may  attain  considerable  size, 
]n  addition  to  sticky  and  inspissated  synovia,  th^ 
■often  contain  mimei"Oua  small,  oval  or  rounded,  smooth 
masses  of  fibrin,  of  the  size  a.nd  appearance  of  melon- 
seeds.  A  compound  ganglion  always  materially  inter- 
feres with  the  movements  of  the  tendons,  and  in  time 
may  completely  cripple  the  hand,  J 

Dnpnytren's  contraction  is  the  name  applied  I 
to  a  conti'action  of  the  fingers  which  results  in  some-^ 
■cases  from  the  use  of  some  tool  or  instrument  which    ~ 
nausea  pi-essure  on,  aad  irritation  of,  the  tissues  in  the 
palm  of  the  hand.     In  other  cases  it  occurs  in  connec- 
tion with  tJie  rheumatic  or  gouty  diathesis.     The  little 
Snger  is  usually  first  affected,  and  after  it  the  ring. 
IHasectioa  shows  that  this  deformity  is  not  caused  by 
COTitraction  of  tendons,  but  by  thickening  of  bands  of 
fasciawluchareinsertedinto  the  base  of  the  phalanges, 
Andin  time  become  adherent  to,  and  cause  puckering 
of,  the  skin.     In  cases  of  long  standing,  the  metacarpo- 
phalangeal  and  the  first  inter-phalangeal  joints  be- 
come more  or  less  fixed,  their  articulating  surfaces 
beit)g  ID  bad  cases  dislocated.  J 

DIBKASSS    OF    BITSSJB.  fl 

The    commonest  disease  of    a  bursa  is  simple  disr    * 
tension   witli  swous  fluid.     This  diateii&ioo.  \a.  \isIA» 
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to  follow  chronic  irritation  of  any  kind,  and,  when  the 
cause  has  been  removed,  will  usually  subside  spontane- 

If  the  irritation  be  kept  up,  chronic  inflaTama- 
tion,  with  thickening  of  the  bursal  waUs  by  fibrous 
tissue,  will  ensue,  and  is  occasionally  combined  with 
the  formation  of  "  raelon-Beed  bodies,"  such  as  those 
already  mentioned  as  occurring  in  compound  ganglia. 
In  some  cases  the  walls  of  a  bursa  become  so  greatly 
thickened  that  the  cavity  is  almost  completely  ob- 
literated, and  the  bursa  is  practically  transformed 
into  a  fibrous  tumour. 

Acute  inflammation  and  suppuration  of  burste  are 
also  of  common  occurrence,  and,  if  the  bursal  wall  be 
not  already  thickened  by  old  inflammation,  the  pus  is 
liable  to  burst  its  way  out,  and  to  become  difiiiBedinto 
the  surrounding  tissues. 

Tumours  of  bursEB  are  very  rare,  but  aypbilitie 
gummata  are  not  unconxmon. 

The  bursas  wbicli  are  most  commonly  the  seat  of 
all  forms  of  disease  are  those  over  the  ligamentum 
patellie  axid  the  olecranon.  Simple  distension  is  also 
common  in  those  situated  over  the  tuber-iachii  aD<[ 
the  great  trochanter,  aa  well  as  in  the  bursa  which 
lies  in  the  popKteal  space  between  the  inner  head  of 
strocnemius  and  the  semi-membranosua. 
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DISEASES   OF  BOHE. 

ATBOPHT. 

Atrophy  of  bone,  like  the  sftine  process  in  other  parts- 
of  the  body,  is  the  result  of  clelioiBtit  use  or  of  con- 
tinuous pressure.  The  extreme  wasting  of  the  bones 
of  stumps  or  of  limbs  with  diseased  joints  aflbrds  an 
excellent  example  of  the  first  cause,  whilst  the  hollow- 
ing out  and  ahworption  of  the  sternum  and  vertebrre 
from  the  pressure  of  an  aortic  aneurysm  well  illustrate 
the  second. 

Two  kinds  of  atrophy  are  describeil  in  long  bones, 
bat  they  frequently  co-exist.  Eccentric  atrophy 
is  a  hollowing  out  of  the  bone  from  within,  bO 
that,  whilst  it  maintains  its  natural  shape  and  size 
when  viewed  from  without,  it  is  found,  on  section, 
to  be  reduced  to  a  mere  shell.  Atrophy  of  this  kind 
is  often  seen  in  aged  people.  In  concentric  atrophy 
the  whole  circumference  and  diameter  of  the  bone  ai* 
diminished,  and  its  shaft  is  much  more  slender  than  is 
that  of  the  opposite  side.  Sneh  a  bono,  on  section,  is 
often  found  to  be  the  seat  of  eccentric  atrophy  as  welL 
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True  hypertrophy  is  not  common.  It  chiefly  re- 
sults from  increased  blood-supply  and  from  excessive 
use.  Good  examples  of  the  former  are  occasionally 
supplied  by  coses  of  chronic  inflammation  in  the 
neighhourbood  of  an   epiphysis  in  a.  yoang  wa!ti\e*A:, 
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for,  on  account  of  the  increased  vascularity  of  the 
epiphysial  bone,  growth  may  be  stimulated  to  soch 
an  extent  that,  in  the  course  of  years,  a  limb  may 
outgi-ow  its  fellow  by  several  inches.  Better  exampIeB 
of  pure  hypertrophy  are  afforded  by  eases  whwe  t 
bone  is  called  upon  to  bear  undue  weight:  e,g,,m 
congenital  absence  of  the  tibia,  the  fibula  may  be 
greatly  enlarged ;  and  in  hydrocephalus  the  increased 
size  of  the  brain  is  met  by  a  corresponding  increase  in 
the  ci-anium. 


In  considering  the  subject  of  inflammation  of  bone^ 
it  must  be  remembered  that  the  osseous  structure  11 
practically  ossified  connective  tissue,  and  that  almort 
all  that  has  been  written  in  the  chapter  on  "  Inflain- 
mation  "  is  stiictly  applicable  to  bone. 

In  osteitis,  then,  there  are,  first,  hypenemia  and 
stiisLs,  followed  in  quick  succession  by  formation  rf 
new  blood-vessels  and  exudation,  with  softening  of  th 
inflamed  tissue,  a  change  which  plays  a  most  important 
part  in  the  course  of  inflammation  of  bone. 

The   blood-vessels   of  bone  run  in  the  cancelloai 
spaces,  the  Haversian  canals,  and  the  canalicoli,  sni 
consequently  it  is  into  these  pre-existing  spaces  thrt 
the  exudation  is  poured.     As  in   all  inflammstJaiy 
this  exudation,  or  lymph,  consists  of  cells  and  Sbttit 
and,  as  elsewhere,  the  lymph  is  subsequently  vawh 
larized,    and   forms    what  has   already  been  cfJW 
*4nterstitialgriinulation  tissue"  or  "  inflammatory  n0» 
formation."     The  next  step  in  most  cases  of  ostei** 
is  rarefaction,  or  thinning  of  the  osseous  8troctar& 
This  is  not,  as  was  formerly  supposed,  the  result  of  * 
mechanical  expansion  or  dilatation  of  the  bone^psc* 
by  the  mere  pressure  of  the  contained  exudatiooi  W 
is  the  result  of  the  absorption  and  destruction  of  **• 
bone  itself  by  the    exuded  leucocytes  which  lifi  * 
contact  with  it.   The  walls  of  the  canaliculi,  Haverau 
canals,  and  cancellous  spaces  are  eaten  away  I7  ^ 
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blocxl-cells,  BO  that  their  naturally  smooth  coatonr 
becomes  pitted  und  irregular ;  in  this  process  of 
absorption  the  leucocytes  are  aided  by  lai'ge  giant  cells, 
or  osteoclasts,  which  are  prohably  themselves  formed 
from  the  white  blood-cells.  As  the  eroding  process  goes 
on,  the  bony  substance  becomes  thinned  away,  or  rare- 
fied, and  thecancellousspacesbecomelarger,  not  alone  on. 
account  of  the  greater  tenuity  of  their  walls,  but  also 
because,  where  the  osteitis  is  most  advanced,  several 
spaces  are  thrown  into  one  by  the  complete  removal 

their  boundaries.     (See  Fig.  42.) 

A  section  of  a  bone  in  this  stage  ^'«.  ^^ 

of  osteitis  therefore  reveals  greatly 

increased  vascularity,  rarefaction 

of  the   osseous   tissue,  complete 

filling  up  of  the  spaces  in  the  tone 

by  red  gelatinous  masses  of  granu- 
lations, and  softening  of  the  lone 

itself,    so  that   it   may   often    he 

readily  cut  with  a  knife  or  broken 

down  with  the  tlnger-nail.      The 

compact    bone    is    no    longer    bo 

dense,  and  its  lamiupe  appear  to  be 

separated  fi'om  each  other.     The 

cancellous  spaces  are  so  greatly 

enlarged  that  irregular   cavities 

filled  with  soft  pulp  are  formed, 

andthe  whole  boneniaybereduced     TliHiaminE 

to  a  mere  shell.     If  the  surface     P"^'  ^""f  "PP^^""  '■>  •» 

of  abone be  the  seat  of  osteitis,  the     nnt^lier  thecnucell^ 

smooth,  compact  tissue  will  become      epacea    are     enlargad, 

porous,   rough,    and   pitted   from     ~~'   '"  '  "    ~ ' 

erosion  by  the  leucocytes,  and  the 
periosteum  will  be  partly  sepai-ated 
by  the  inflammatory  exudation. 

The  further  progress  of  a  case 
ot  osteitis  depends  much  on  its 
cause  and  on  the  genei-nl  health  of 
posing  that   tlio   cnus 


4 


Baref action. 


B  patient, 
been  au  injury  aci  \>m 
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the  patient  ia  healthy,  the  rarefactiou  will  seldom 
or  never  proceed  to  such  an  extent  as  that  described 
above,  and,  if  the  injurj-  liiia  been  but  alight,  reio- 
Intion  and  ab»K)rptioii  of  the  exudation  trill  occur. 
If  the  osteitis  has  progressed  further,  organization  of 
the  inflammatory  products,  with  resulting  BcleroBia, 
is  the  most  usual  termination. 

This  process  of  sclerosis  is  precisely  analogous  to 
that  of  scarring  in  the  Goft  part«.  The  cells  of  the 
granulations  which  occupy  the  cancellous  spaces, 
Haversian  canals,  Ac.,  become  developed  into  con- 
nective tissue  and  finally  into  bone,  the  newly  formed 
blood-vessels  shrink  and  disappear,  and  the  whole  of 
the  previously  rarefied  bone  is  convei'ted  into  dense 
osseous  structure,  with  fewer  and  smaller  cancellous 
spaces  than  were  preaent  before  the  inflammation 
commenced.  The  inflammatory  exudation  which  has 
collected  beneath  the  periosteum  also  ossifies,  and  the 
bone  is  thickened  by  the  formation  around  it  of  a 
layer  of  new  bone  formed  for  the  most  part  in  stalac- 
titic  or  needle-like  projections — an  arrangement  which 
results  from  the  exudation  collecting  aroimd  the 
blood-vessels  as  they  paas  from  the  periosteum  to  the 

Instead  of  terminating  in  sclerosis,  osteitis  may 
result  in  Bappiiratioii.  ThitimHy  occur  in  even  the 
most  healthy  subjects,  and  is  perhaps  meat  frequent 
when  the  inflamed  bone  is  exposed  and  thus  rendered 
liable  to  septic  infection.  It  may,  however,  result 
from  want  of  rest,  the  presence  of  some  irritating 
foreign  body,  the  extension  of  inflammation  from 
other  parts,  or  from  the  bad  state  of  health  of  the 
patient. 

Whatever  the  cause,  the  disintegration  of  the 
bone  by  the  interstitial  granulation  tissue  progreasea 
to  such  an  extent  that,  finally,  instead  of  the  can- 
cellous spaces  being  occupied  merely  by  granulations, 
they  are  tilled  with  pus.  Similar  changes  occur  on 
th-  — ■^'ice,  and  pus  is  disc\ia.rgeA  ^tqei  b.  ^^tmla- 
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of  Inflamed  bone,  just  as  it  might  be 
■ulcer  in  the  soft  parts.  The  pus  having  been. 
liscliai^ed,  and  the  cause  of  the  inflammation  re- 
Boved,  suppuration  will  cease,  unless  some  consti- 
iutiotial  coodition  causes  it  to  continue.  Lastly, 
n-g&nization,  with  resulting  sclerosis,  will  terminate 
Jie  process,  juat  as  scarring  and  contraction  of  the 
uiatrix  terminate  the  process  of  ulceration  in  the  soft 
ifieues.  In  many  cases  of  osteitis,  suppuration  and- 
elerosis  co-exist ;  thus,  in  deep  ulcers  of  the  leg,  the' 
ibia  may  be  exposed  and  suppurating  at  one  part, 
irhilst  the  bone  around  is  sclerosed  and  thickened. 

It  is  to  suppurative  crteitis  with  destruction  of  bone, 
inch  as  is  above  described,  that  the  teim  caries  ia 
itten  applied.     Canes   howe\er, 
s  now  rather  a  clinical  than    i 

Athological    expression,  and    in 

Ked  to  signify  inflammation  of 

kme  with  rarefaction   alone,  as 

tall  "as  with  suppuration  whilst 

ij  some  authors  it  is  limited  to 
ihfit  form  of  osteitis  nhich  is 
ailed  strumous.  I  myself  think 
hat,  whilst  the  term  canes  if 
isefol  from  a  clinical  point  ot 
lew  OB  expressing  all  forms  of 
BteitiB  with  destruction  of  bone 
',  is  not  advisable  to  employ  it 
1  a  pathological  work,  on  ac 
mat  of  the  various  meanings 
'hich  it  has  for  bctli  teachers 
nd  students. 

In  stramons  Osteitis,  as  in 
ther  strumous  or  scrofulous 
Feotions,  there  is  a  special  ten 
ancy  to  caaeatioB  of  the  inflam 

latoiy  products,  as  well  as  to  a  low  and  chronic 
rm  of  suppuration  there  la  also  little  tr  no  ten- 
mcy  to  repair,  or  to  arrest  of  the  inflammation 
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In  Buch  cases  the  inflammatoiy  exudation  in  1 
cancellous  spaces  becomea  converted  into  a  soft  pu 
mass  of  caseous  matter  and  pus,  and  in  the  m 
typical  examples  there  is  no  sign  'whatever  of  tbe  fon 
tion  of  new  bone,  no  appearance  of  scleroeis,  n<me 
repair.  In  this  way,  bones  affected  with  stnuo 
osteitis  may  be  hollowed  out  into  mere  shdls — a  c 
dition  which  is  best  exemplified  in  the  small  bonet 


fonned  arousd  a  giiiac  cell.    (Cmucb,  J  incfa.) 

the  carpus  and  tarsus.  In  some  cases  minute  pot^ 
of  the  osseous  tissue  necrose,  and  small  sequestc 
soft  and  crumbling  bone  are  discharged  with  the 
The  name  of  "caries  necrotica"  has  been  applie 
this  condition. 

If  a  bone  in  a  state  of  strumous  osteitis  be 
amined  microscopically,  it  will  be  found  that  the 
cess  is  essentially  tubercular,  and  that  tubeivle 
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tubercle  bacilli  are  iiiingle<l  with  the  inflftmmatcfly 
exudation  which  £lls  the  osseouu  framework.  In 
most  cases  the  haciUi  are  very  few  in  number  and 
difficult  to  demonstrate,  though  inoculation  with  the 
tiasue  in  which  they  lie  will  cause  tubercle  in  animals, 
and  will  be  followed  by  the  growth  of  the  biicilli  in 
larger  numbers. 

StrumouB  osteitis  is  most  common  in  cancellous 
bone,  and  is  seen  especially  in  the  articular  ends  of 
the  long'  bones,  in  the  carpos,  tarsus,  and  bodies  of 
the  vertebne.  It  is  also  one  of  the  most  comnum 
causes  of  strumous  or  tubercular  disease  of  joints,  foe-- 
the  process  is  essentially  infective,  and  tends  to  spread ' 
to  the  tissues  in  the  neighbourhood  of  the  inflam* 
matory  focus. 

A  large  proportion  of  cases  of  strumous  osteitiS' 
terminate  in  suppuration.  The  abscesses,  at  first 
chronic,  are  liable,  after  discharging  their  contents,. 
to  become  septic,  and  to  form  pus  in  large  quantities. 
Many  patients  consequently  die  of  hectic  fever,  o( 
amyloid  diseaj^e,  or  of  general  tuberculosis. 

Abscess  in  bone. — -Acute  abscess  never  occurs- 
in  bone,  for  acute  inSammations,  which  in  the  s(A< 
tissues  would  terminate  in  the  formation  of  abscess, 
would  in  bone  be  sure  to  cause  necrosis.  Abscess  in 
bone  is,  then,  always  clu'onin,  and  of  slow  formation. 

The  patients  in  whom  these  abscesses  occur  are 
always  young,  the  most  common  age  being  between 
twelve  and  twenty.  The  bones  most  commonly 
affected  are  the  tibia  and  the  femur,  and  in  these  two 
bones,  indeed,  the  larger  number  of  all  the  recorded 
cases  will  be  found.  Chronic  abscess  is  never  met 
with  in  the  shafts,  but  always  in  the  cancellous  tissue 
of  the  epiphysial  ends. 

The  most  probable  cause  of  an  abscess  in  an  injury 
which  excites  an  iniiummation  of  the  cancellous 
tissue.  Barefuotion  of  the  hone  ensues,  the  walla  ot' 
the  cancellous  spaces  are  destroyed,  and  thus  a  CB.vi% 
is  gradualJj  formed  in  which  the  inflammsAorj  Yf^Avufts. 
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accumulate.  As  in  the  soft  parts,  the  ateceBMsrity 
.soon  beoomee  surrounded  by  newly  formed  tiuoe,  tiu 
result  of  a  proceea  of  chnmic  inflammation,  and  tluii 
the  bone  around  the  abeceas  becomea  thidnned  ud 
.sclerosed.  So  long  as  the  pus  remaiiiB,  the  infltm- 
mation  oontdimefl,BDd  mon 
*^-  45-  and  more  new  bone  is  pro- 

duced from  the  supeiiaoait 
periosteum.  If,  howera, 
as  is  so  often  the  case,  the 
abeuess  is  situated  near  to' 
a  joint,  -it  is  not  shut  in 
on  this  aide  as  elsewlien 
by  periosteal  thirtOTiir^i 
for,  there  being  no  featm- 
teum  in  this  situatitm,  m 
bone  is  never  produced  tn 
an  articular  surface,  and 
thus,  if  the  abscess  coi- 
tinuea  to  extend,  the  mi 
is  more  liable  to  be  oil- 

•ahowiQg  an  abecess  which  hra  cavity  than  elsewhere,  UN 

buifitiulo  tba  elbiiw-joiDt.  to   cause   Suppurative  U- 

thritie. 

In  addition  to  the  thickening  of  the  bone  itself, 

there   is  frequently  thickening    of    the   soft  paib, 

.and  a  gradual  extension  of  the  infammatary  ptDoes 
to  the  skiu,  with  resulting  oedema  and  reddening 
Fain  is  tolerably  constant,  but,  except  at  intervak,  ii 
not  severe.  There  is  generally  a  good  deal  of  tendier 
ness  on  pressure,  and,  on  account  of  the  proximity  of 
the  neighbouring  articulation,  attacks  of  ^nontii, 
with  effusion  into  the  joint-cavity,  are  of  frequent 

■occurrence. 

In  some  cases  the  formation  of  pus  in  the  on- 
cellous  tissue  is  accompanied  by  necrosis  of  portioDl 
of  the  surrounding  bone.  Such  cases,  howevsr,  an 
much  more  acute  than  are  those  of  eimple  abscti^ 
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tad  the  danger  of  implication  of  a  joint  is  much 
reater.  Reference  will  again  be  made  to  these  In 
iie  chapter  on  Diseases  of  the  Joints,  under  the  head- 
ig  of  "  Acute  Epiphysitis," 

Osteomyelitis. — Ostenmyehtis  ia  a  term  which 
befit  limited  to  diffuse  inflammation  of  the  lining 
lembraae  and  the  medulla  of  a  bone,  with  iinphcation 
f  the  surrounding  cancellous  tissue.  Such  a  diifuse 
idammatian  is  always  of  a  septic  origin,  and  is  closely 
Uied  to  cellulitis  of  the  soft  parts.  It  always  origin- 
bee  in  a  wound  which  exposes  the  cancellous  tissue 
'  medulla,  such  as  an  amputation  wound  or  a  com- 
mand fracture.  Osteomyelitis  ia  characterized  by 
e  rapid  formation  of  pus,  which  infiltrates  the  neigh- 
laring  cancellous  hone,  and  ia  liable  to  extend  along 
a  ivhole  length  of  the  shaft.  The  inflammation 
:tends  not  only  in  a  longitudinal  direction,  but  also 
mmgb  a  varying  thickness  of  the  surrounding 
iseoua  structure,  and  may  even  reach  the  surface 
od  affect  the  periosteum.  An  examination  of  a  bone 
Base  of  osteomyelitis  reveals  the  following  con- 
is: — The  surrounding  soft  parts  ai-e  inflamed, 
dematous,  and  often  sloughing.  The  periosteum  ia 
ntally  retracted  from  the  bone  in  the  neighbourhood 
"  tlie  wound,  whilst  from  the  medulla  protrudes  a  soft 
us  of  sloughing  tissue.  On  section,  the  medullary 
tnal  is  founil  filled  with  a  similar  material,  composed 
f  pUB,  broken-down  medulla,  and  disintegrating  bone, 
be  cancellous  spaces  contain  the  products  of  infiam- 
lation  in  various  stages  of  decomposition.  The  dis- 
BB  almost  always  results  in  necrosis,  and  the  amount 
dead  bone  is  sometimes  very  extensive. 
As  has  already  been  said,  osteomyehtis  is  essentially 
Beptic  process,  and,  in  consequence,  there  is  often 
ay  considerable  constitutional  disturbance.  Many 
ktients  die  of  pytcmia. 

In  some  cases  the  inflammation  becomes  hmited, 
id  does  not  implicate  the  whole  length  of  the  shaft; 
nd,  indeed,  it  may  be  said  that  examples  of  diffuse 
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osteomyelitis  become  more  rare  every  day — a 
stance  which  is  due  to  the  improvements 
modem  treatment  of  woiinds. 


The  term  "  diffuse  perioBtitis"  is  misleading,  for  the 
perioHteum  alone  is  never  affected.  In  difliise periostitis 
tliere  is  a  spreading,  septic  inflammation  both  of  the 
periosteum,  and  of  a  vaiying  thickness  of  the  subjacent 
bone.  The  disease  is  essentially  one  of  early  life,  and 
hardly  ever  occurs  in  adults. 

The  subjects  of  acute  periostitis  are  often  in  an 
unhealthy  condition  at  the  time  that  they  meet  with 
the  slight  injury  or  the  exposure  to  wet  and  cold 
which  are  the  almost  invariable  causes  of  this  affec- 
tion. Occasionally,  acute  periostitis  occui-a  during 
convalescence  from  one  of  the  specific  fevers. 

Ab  might  be  espected,  the  bones  of  the  lower 
extremity,  being  the  most  exposed  to  cold  and  injury, 
are  more  frequently  attacked  than  are  those  of  other 
parts ;  the  tibia  and  the  lower  and  posterior  part  of 
the  femur  are  most  often  involved.  The  humerus 
and  clavicle  seem  to  be  more  frequently  attacked 
than  the  bonea  of  the  forearm. 

It  is  probable  that  tLe  local  condition  of  certain 
parts  of  some  of  the  bones  further  predisposes  them 
to  attack.  Thus,  the  anterior  surface  of  the  tibia  and 
that  part  of  the  femur  which  lies  in  the  popliteal 
space  owe  their  liahihty  to  acute  periostitis  to  the 
fact  that,  on  account  of  the  absence  of  nil  muscular 
attachments,  they  are  much  less  vascular  and  less 
protected  than  are  those  portions  of  the  same  bones, 
which  are  closely  covered  by  muscle.  In  some  cases 
many  bones  are  simultaneously  affected. 

The  disease  commences  with  local  pain  and  swell- 
ing. The  skin  at  first  is  not  impbcated,  but  soon 
becomes  red  and  (edematous.  Constitutjonnl  disturb- 
ance is  generally  marked,  the  temperature  runs  Up 
to  iaj°  ov  104°,  and  rigors,  \onu.'tmg,  oi;  couvulsiona 
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may  occur.  The  local  swelling  mpre-aseh  and  npreade 
along  tlie  bone,  and  in  bad  casee  whicli  are  not 
3ubjec:ted  to  treatment  the  inftammation  maj  extend 
over  the  whole  length  of  thei>liaft  Pyffiniui  is i\  ■very 
common,  complication. 

An  examination  of  the  bone 
itself  will  reveal  the  followmg 
conditions : — The  periosteum  and 
the  subjacent  bone  at  first  show 
the  usual  vasculaxity  which  mm  ks 
the  onset  of  inflammation  Verj 
soon  there  is  exudation,  and  pua 
is  quickly  formed.  The  pus  inhl 
-trates  the  looser  and  more  eellulai 
jpart  of  the  periosteum,  and  ex 
tends  from  it  into  the  soft  tissues 
It  collects,  however,  in  the  great- 
est quantity  between  the  perios 
teum  and  the  bone,  for  here  there 
ss  most  room  for  it,  and  tlie  pen 
'Osteum  is  thus  separated  fioni 
the  shaft  to  a  variable  extent 
If  the  disease  progresses,  the 
.stripping  up  of  the  periosteum 
may  extend  as  far  as  the  epiphy 
sial  cartilage.  Beyond  this  it 
seldom  extends,  on  account  of 
the  dose  attachment  of  the  jie- 
rioeteum  in  tljiE  situation ;  and, 
for  the  Name  reaHon,  and  on 
account  of  the  difficulty  the 
effusion  has  in  making  its  ^ 
through  the  tough  periosteum, 
the  pus  may  extend  between,  the 
epiphysial  cartilage  and  the  sliaft,  and  may  thu= 
separate  the  one  from  the  other. 

Meanwhile,  the  inflammatory  prot^ei^s  also  extends 
into  the  bone,  and  acute  osteitis  pvogv 
as  does  ibg  periostea}  fiiflamniation. 


t 
1 
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'uiioBtitiB.  Tho 
n  luB  becD  ae- 
Jiamtnd  from  the  sh.ift, 
'   ■'       ;reaiar  part  si  • 
has  necioacd.      I 
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The  inflftmmatioQ  iiaufilly  fails  to  reach  the  nagb- 
bouring  jointe,  partly  on  iiL-eoimt  of  the  close  attach- 
ment of  the  periosteum  at  the  epiphysiB  already 
mentioned,  and  also  hecause  the  non-vascular  epiphy- 
sial cartilage  offers  considerable  resistance  to  the 
extension  of  the  inflammatory  process.  Occasionally, 
however,  the  suppuration  does  involve  the  articulation, 
and  sets  up  in  it  »  most  acute  and  destructive  form  c^ 
suppurative  arthritis.  If  an  exit  is  not  provided  for 
the  pus,  the  latter  will  "become  diffused  amongst  the 
muscles,  and  wiU  ultimately  make  its  way  through 
the  skin  hy  numerous  apertures.  If  the  pus  be 
evacuated  early,  the  disease  may  be  cut  short,  and  in 
favourable  coses  the  bone  recovers  without  necroeiB. 
The  extent  to  which  the  hone  dies  in  any  case  depends 
not  only  on  the  separation  of  the  periosteum,  and  the 
consequent  interference  with  the  blood-supply,  but 
also,  and  probably  to  a.  far  greater  extent,  on  the 
inflamniation  of  the  bone  itself.  Acute  osteitis  is  the 
most  fertile  cause  of  necrosis,  and  the  greater  the 
amoiint  of  bone  inflamed  the  more  extensive  will  be 
the  necrosis.  The  separation  of  the  dead  bone  from 
the  living,  and  the  fonniition  of  new  bone  occur  in  the 
manner  described  below. 

KECK  O  SIB. 

Necrosis  of  bone  is  the  equivalent  of  gangrene  of 
the  soft  parts,  and,  like  the  latter,  it  arises  from 
interference  with  the  blood-supply. 

Necrosis  moat  frequently  results  from  injury  and 
acute  inflammation.  In  some  cases  of  the  former, 
the  periosteum  is  toru  away,  and  thus  the  bone  is 
deprived  of  a  considenLble  proportion  of  its  blood. 
Such  an  injuiy  is  always  followed byacertain  amount 
of  thrombosis  in  the  torn  blood-vessels,  and,  later  on. 
by  inflammation  of  the  damaged  tissues.  Both  of 
these  tend  to  further  interfere  with  the  circulation. 

In  acute  inSamniation  of  any  port  of  the  body, 
tJiei  (lency  to  the  compT«ss\oii  oi  tVe  vessels 
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r  the  inflammatoiy  exiidittion.     The  more  ucute  tlie 

Bammation  the  greater  ia  this  teiidemy,  ami  the 

e  dense  and  iinyieldmg  tlie   infianied  structure 

greater  ia  the  teusioii  of  the  extrat-asated  fluid. 

bone,    the   exudation    is    poured    out    into  the 

ncellous  spaces  and  the  Haversian  eanals,  and,  in 

of   a,cute    osteitis,  the   blood-vessels    are   verj" 

r  compi-essed  by  the  pent-up  exudation.      ' 

Fia.  47. 


ia  acute  caseu,  where  the  process  of  exudation  if 
Dch  Uower,  time  ia  allowed  for  enlargement  of  the 
toy  canals  by  absorption  of  their  walls  by  the 
luocytes,  and  thus  more  apace  ia  provided  for  the 
^uied  fluid,  and  necrosis  does  not  result.  Again, 
IcrosJB  ia  more  common  in  compact  than  in  can^ 
lloua  bone,  for  in  the  latter  there  is  more  room  for 
H  exudation,  and  conaeqnently  there  is  less  tension. 
iVbe  wnount  of  bone  which  dies  in  any  individual 
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case  depends  chiefly  on  the  extent  of  the  ostdtis,  or, 
in  cases  of  injury,  on  the  extent  of  separatum  of 
the  surrounding  soft  parts.  In  many  instances  thflBB 
two  causes  are  combined.  Thus,  in  oompoond  frac- 
tures the  bone  may  be  comminuted,  and  the  frag- 
ments almost  completely  separated  &om.  the  ndgfa- 
homing  tissues,  whilst,  on  account  of  the  extent  of  the 
injury,  the  resulting  inflammation  is  proportionately 
great.  When  the  periosteum  is  separated,  and  the 
supei*ficial  bone  is  alone  injured,  a  thin  shell  of  bone 
may  alone  die,  whilst,  in  cases  of  diffuse  periostitis  and 
osteomyelitis,  either  the  whole  thickness  or  even  the 
whole  length  of  the  shaft  may  peiish.  Necrosis  of 
bone  after  amputations  affords  another  example  of 
the  effect  of  injury.  In  these  cases  the  inflammation 
which  results  from  the  sawing,  and  often  from 
subsequent  septic  conditions,  causes  the  death  of  a 
ring  of  bone  which,  though  commonly  very  small 
is  in  some  cases  an  inch  or  more  in  depth.  Under 
these  circumstances,  the  stump  refuses  to  heal,  for 
the  dead  bone  acts  as  a  foreign  body,  and,  if  an 
examination  is  made,  the  periosteum  wUi  be  found 
separated  from  the  necrosed  extremity,  which  in  time 
is  separated  and  cast  off.     (See  Fig.  47.) 

Separation  of  the  dead  bone. — ^When  bone 
is  dead,  the  living  bone  in  contact  with  it  soon  shows 
signs  of  irritation.  It  becomes  the  seat  of  inflam- 
matory changes,  just  as  do  the  soft  tissues  in  a  case 
of  gangrene;  the  inflammation  progresses  touloeia- 
tion,  granulation  tissue  is  formed,  and  the  living  bGoe 
is  separated  from  the  dead  by  a  "  line  of  demarcation.' 
This  process  of  separation  is  necessarily  a  slow  one^ 
and,  where  a  considerable  thickness  of  bone  has  to 
ulcerate  through,  many  months  may  elapse  before  the 
process  is  complete.  So  long  as  the  necrosed  bone  is 
in  contact  with  the  granulations  of  the  neighbominif 
healthy  bone,  it  is  in  part  destroyed  by  the  latter, 
and  is  eaten  out  and  deeply  pitted  by  the  dentructiffP 
action  of  the  leucocytes.     Consequently^  if  a  piece  of 
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dead  bone  be  examined,  its  luider  surface  will  be  found 
I'ougb  nnd  indented,  and  marked  by  numerous  little 
pits  or  depresaionawhicb  were  ont'e(»CGUpied  by  granula- 
tions. (Bee  Fig,  48.}  The  surface  of  the  dead  bone 
is  non-vaseulur  and  is  itfiua,lly  white,  but  occasionally, 
from  exposure  to  the  air,  it  becomes  blackened. 

The  dead  portion  of  bone  when  neparated  from  the 
living  is  called  a  "  sequestrum,"  and  under  favoiunble 
circumBtances  may  be  cast  off  from  the  body;  the 
ulcerated   surface   of    bone    left    behind    will    then 


Fia.  4S. 


1 
i 


A  Ring  of  NL-croaed  Boi 


heal.  IE  the  necrosed  bone  is  quite  superficial,  the 
process  of  shedding  is  called  "  exfoliation."  This  is 
most  commonly  seen  in  the  laones  of  the  skull,  where 
destruction  of  the  pericranium  by  mechanical  injuries, 
or  by  burns,  often  resuUs  in  death  of  the  outer  table 
alone,  the  inner  table  being  supplied  with  blood  from 
the  dura  mater. 

Formation  of  new  bone  and  inclusion  of 
ihe  leqneitram. — It  has  ah'eady  been  said  that 
the  separation  of  the  dead  from  the  living  bone  is  the 
result  of  an  inflammatory  process.  Now,  this  inflam- 
mation is  not  limited  to  the  immediate  neigbhwvAwA 
of  the  necrosed  bone,  but  extends  over  a  c.oi\a\ift"fs^\e 
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jirea.  The  living  bi>ne  in  contact  with  the  Bequeg&um 
suppurates,  bnt  the  osteitis  set  np  around  is  less  acute, 
and  results  in  the  fomuition  of  new  bone.  The 
latter  is  formed  not  only  by  interstitial  deposit,  bat 
also,  and  probably  to  a  greater 
extent,  hy  the  neighbouring 
periouteum  and  the  surround 
mg  soft  parts  The  amount 
of  new  bone  formed  may  be 
veiy  great,  and  it  thus  hap 
pt?us  thnt,  by  the  time  the 
lit  iJ  bone  has  become  com 
pletely  beparated  from  the 
iiMug  it  IS  BiirroundeJ  by  a 
<jAe  of  new  bone  of  con 
s[  Jerable  thickness  and  its 
ir  exfoliation  i-i  pre- 
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This  formation  of  new  bone 
itt  oft«n  well  seen  id  cases 
of  acute  periostitis  wliei-e,  a 
considerable  length  ot  the 
shaft  having  been  destroyed 
tlip  wquestrum  becomes  sur 
lounded  by  a  aheath  of  new 
iiid  porous  bone,  except  nt 
•me  or  two  pUeea  where  dia 
(liiir(,iiif,  sinuses  open  through 
ipertui  es  in  the  new  bone  on 
to  the  ■ikin  surface  of  the  limb 
These  apertures  m  the  bony 
slieath  are  called  '  cloaca?, ' 
and  occui  m  places  where  the 
penoateuni  has  been  previouriy 
Uestroj  ed  by  aloughmg  But, 
although  such  a  replacement  of  dead  bono  by  newly 
formed  osseouB  stmctuie  is  often  moat  useful  m  re- 
storing the  functions  of  tbe  part,  it  is  not  without  its 
disadvantages.      In  the  larger   n.\im\iftt  ol  csvaeB  the 
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sequestrum  becomes  so  much  shut  in  that  its  ex- 
trusion by  natural  means  is  impossible,  whilst,  so  long 
as  it  remains^  suppuration  is  kept  up,  chronic  osteitis 
and  periostitis  persist,  and  the  case  of  new  bone 
becomes  thicker  and  thicker.  In  cases  where  this 
tiuckening  occurs  at  the  articular  end  of  a  bone,  it 
may  be  so  extensive  as  ultimately  to  limit  the  move- 
m^ents  of  the  joint,  and  the  latter  may  become 
anchylosed  by  an  extension  to  it  of  the  inflammatory 
changes  in  progress  in  the  parts  around.  It  is  evident, 
therefore,  that  it  is  advisable  to  remove  the  sequestrum 
as  soon  as  it  has  become  sufficiently  loose ;  but  it  is  not 
yrell  to  anticipate  matters  by  artificially  separating  the 
4ead  bone  from  the  living,  for  the  reasons  that,  until 
the  line  of  demarcation  appears,  it  is  not  possible  to 
be  sure  of  the  extent  of  the  necrosis,  and  that,  if  the 
dead  bone  be  removed,  the  formative  periostitis  will 
soon  cease,  and  the  production  of  new  bone  will  be 
arrested.  Where  large  portions  of  the  shaft  have 
been  destroyed,  such  a  failure  to  form  new  bone  may 
zesult  in  the  permanent  impairment  of  the  functions 
of  the  limb. 

Perhaps  the  most  troublesome  cases  of  all  are  those 
e£  central  necrosis — cases  which  depend  apparently  on 
a  limited  osteomyelitis — for  in  these  the  bone  which 
dies  is  that  which  bounds  the  medullary  canal,  and 
£rom  the  beginning  it  is  shut  in  by  the  superjacent 
compact  bone. 

Necrosis  without  suppuration. — Mr.  Morrant 
Saker  has  drawn  attention  to  the  occasional  occur- 
lence  of  necrosis  without  external  suppuration,  and 
the  subject  is  one  of  so  much  importance  that  it  is 
well  worthy  of  consideration. 

In  cases  of  this  kind  a  history  of  injury  may  or  may 
not  be  obtained,  and  the  attention  of  the  patient  is  at- 
tracted by  a  swelling  on  a  limb,  which  increases  in  size 
with  some  rapidity,  and  as  often  as  not  is  painless, 
and  not  even  tender  when  examined.  The  superjacent 
akin  may  be  reddened,  but  is  sometimes  quite  natural. 
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The  HweUing  f eeL«  firm  and  oftea  elastic.  Tixt  accom- 
panying drawing  of  a  femur  is  from  a  case  of  this  kind, 
Tlie  patient  whs  ii  Lul  of  nineteen,  who  for  about 
three  months  had  noticed  such  a  swelling  as  I  hare 
j^^  above  described;  it  was  pain- 

leas,  and  increasing  in  nM. 
The  case  was  diagnosed  as  either 
one  of  periosteal  sarcoma  or  of 
necrot-iE  without  euppuratioii, 
and  it  was  decided  to  make  u 
exploratory  mcisioa  to  se 
the  question  This  acwirdinglj- 
wan  done  and  a  mass  of  Bof^ 
gelutmoiis  tissue  was  exposed, 
which  in  the  opinion  of  tt 
present  was  of  a  sarcomaton 
natui'e  Amputation  was  K- 
cordingly  performed.  A  secbos 
of  the  bone  after  remonl 
showed  that  a  very  small  pur- 
t  ion  of  the  compact  tissue  of  tlw 
nhaft  had  become  necrosed  taid 
that  it  had  been  subeeqneDt^ 
shut  in  by  a  quantity  of  new 
bone  formed  around.  Outside 
this  new  bone  was  a  mass  of 
fibroiis  tissue  and  infiltrated 
'  muscle,  the  section  of  wtii^ 
[  had  simulated  that  of  a  : 
■  coma.  The  size  of  the  swellilig 
was  altogether  out  of  proportion 
to  the  amount  of  the  necrosii; 
about  twenty  or  thirty  drops  of  pus  lay  around  the 
hequeetrtim,  nnd  communicated  by  a  minnte  apertuir 
in  the  new  bone  with  a  tiny  cavity  in  the  infl°"""- 
torj'  tissue. 

This  case  well  illustrates  the  chi^  diffictdty  in 
diagnosis  of  this  form  of  necrosis,  for,  althoi^h  (be 
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true  nature  of  the  case  was  suspected,  even  a  free 
incision  rather  obscured  than  cleared  it  up. 

In  addition  to  those  forms  of  necrosis  which  result 
from  injury,  or  from  inflammation  started  by  either 
mechanical  or  septic  agents,  it  is  necessary  to  allude 
to  the  necrosis  which  results  from  chemical  poisons* 
Of  these  there  are  but  two  whose  influence  is  of 
importance — ^mercury  and  phosphorus.  They  act  dif- 
ferently, for  the  former  causes  necrosis  through  its 
absorption  into  the  system,  whilst  phosphorus  acts 
locally  upon  the  jaw-bones  through  the  inhalation  of 
its  fiunes  with  the  respired  air.  The  effect  of  mercury 
on  the  teeth  and  gums  is  well  known,  and  its  implica- 
tion of  the  jaw-bone  is  but  an  extension  of  the  same 
influence  to  deeper  structures.  With  very  rare  excep- 
tions, phosphorus,  when  taken  internally,  does  not 
cause  necrosis,  and  its  fumes  may  also  be  safely 
inhaled  if  the  teeth  are  in  a  sound  state.  If ,  how- 
ever, there  is  dental  caries,  a  low  form  of  persistently 
spreading  osteitis  and  periostitis  is  started  which 
often  results  in  necrosis  of  considerable  portions  of 
the  maxillsB.  The  separation  of  the  sequestrum  and 
the  formation  of  new  bone  do  not  differ  from  similar 
processes  in  other  parts. 


ClIAPl'ER  XXXIV. 
DXSSASBS    or   BOITB— (coiiCjitW). 

BTPBIKITIC  nZBE&SES  OF  BOITB. 

Disease  of  the  liones  is  one  of  tlie  cominoiiest  nmni- 
featations  of  conatitutioiml  syphilis,  and  may  occur 
either  early  or  late  in  the  course  of  this  affection.  In 
the  early  sbige  of  aecoiidsry  sypliilis  pains  in  the 
bones,  which  are  worse  nt  night,  are  of  frequent 
occurrence,  and,  although  actual  diseaae  is  not  always 
to  be  discovered  in  a  patient  with  these  symptoms, 
the  forinatitin  of  nodes  is  very  common. 

A  node  is  a  localised  inflammatory  swelling  o 
bone.  The  coimnonest  situations  of  such  swellings 
the  long  bones,  especially  the  tibiie,  and  the  bonea 
of  the  skull.  A  .section  of  a  node  exhibits  inflam- 
matory  exudation  into  and  beneath  the  periosteum, 
as  well  as  into  the  sui'face  layers  of  the  bone  itself. 
In  a  large  number  of  instances  much  of  this  exudation 
is  subHequently  absorbed,  and  the  bone  is  restored  to 
its  natural  condition,  but  in  other  cases,  ^peciidly  if 
proper  treatment  lie  not  adopted,  the  exudation 
undergoes  organization, Urstly  into  fibrous  tissue,  and 
subsequently  into  bone,  and  a  so-called  "  ha.rd  node  " 
is  formed.  The  new  bone  is  geueraUy  rough  and 
porous,  like  new  bone  elsewhere. 

The  tendency  to  organization,  however,  is  dependent 
both  upon  the  constitution  of  the  patient  and  also  on 
the  looJity  of  the  node.  If  the  jKitient  be  otherwiae 
i«i]th_y,  and  the  node  beonalongbouBjOvgnnizationia 
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likelj  to  ensue,  but  if  the  patient  be  broken  down 
health,  and  especially  if  the  ekull  be  the  seat  of : 
flammation, suppuration  is  liable  to  follow,  and  a  "  soft 
node "  is  produced.  In  this  case  a  small  periosteal 
abscess  is  formed,  which,  when  opened,  ie  found 
connected  with  a  carious  condition  of  the  subjacent 
bone,  and  indicates  that  there  has  been  a  localized 
suppurative  periostitis  and  osteitis,  with  rarefaction 
ajid  partial  destruction  of  the  superficial  layers  of  bone. 
But  whilst  nodes  are  of  common  occurrence,  they 
can  scarcely  be  reckoned  as  i^erious  lesions,  when 
^we  consider  how  much  moi-e  severely  the  boneB  may 
suffer  in  syphilis.  For,  instead  of  there  being  but  one 
or  two  isolated  nodes,  the  whole  length  of  a  bone 
may  be  attacked  by  chronic  oateitis  and  peiiostitia, 
resulting  in  the  fonnation  of  new  bone,  deformity  of 
the  limb,  and  great  pain.  In  other  cases,  again,  this 
acleroKis  may  be  accompanied  by  caries  and  necrosis, 
and  discharging  alscesses  and  sinuses  may  tend  still 
further  to  damage  the  health  of  the  pitieut.  Tlie 
necrosis  is  chiefly  caused  by  the  cutting  off  of  the 
iblood-supply  by  the  pressure  of  the  inflammatory 
exudation,  but  is  also  attribiited  by  some  authoi's 
;io  the  obstruction  to  the  circulation  which  is  caused 
ly  the  sclerosis  of  the  sun'ounding  osseous  structure. 
%t  is  difflcult  to  exaggerate  the  extent  to  which  a  bone 
nay  be  damaged;  curiea,  necrosis,  sclerosis,  and  for- 
mation of  stalactitic  periosteal  growths  may  so  alter 
It  as  to  render  it  almost  unrecognizable. 
•  It  is,  however,  in  the  bones  of  the  skull  and  face 
bhat  syphilis  is  seen  at  its  woret,  for  here  the  destruc- 
'Ive  processes  far  outrun  those  which  cause  mere 
^eroflis  and  osteophytie  growth.  Ulceration  extend- 
ing from  the  nasal  or  buccal  mucous  membrane  may 
implicate  the  hard  palate,  and  the  bones  and  car- 
tilages of  the  nose.  Much  of  the  latter  organ  may 
be  destroyed,  and  pei-fonitiun  of  the  palate  may  causa 
difficulty  in  swallowing,  with  tendency  to  the  return. 
of  fluid  throii^Ji  the  no.fti-iJfi,  and  nasjil  ii\toT\ttt\o'ft  (A 
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the  voice.  Inflammation  of  the  middlfl  ear  nuy  o 
necrosis  of  the  auditory  ossicleB  and  of  the  temj 
bone,  and  thus  produce  deafness,  or,  l^  an  eztet 
of  inflammation,  may  canse  meningitiB  or  suf^nn 
in  the  brain  itsdf. 

The  vault  of  the  ekull  is  perhaps  the  hvooiite 
of  Hyphilitic  inflammations.  Here  the  diseaM 
attack  either  the  inner  or  the  oater  table,  and  in  i 
(WBes  implicates  both.     Oariea  and  necroeis  go  htx 


hand,  portions  of  bone  being  first  ulcerated,  udt 
gradually  cut  off  froiu  their  vascular  supply  tq 
extension  of  the  ulceration. 

Three  varieties  of  syphilitic  ulceration  of  the  > 
have  been  described — the  annular,  the  tubercid 
and  the  reticulated.  In  the  annular  form  the  n 
ation  commences  at  one  spot  and  spreads  ecc( 
cally  from  this  as  a  focus.  The  bone  becomw  w 
eaten  and  pitted,  a  circular  groove  is  then  foi 
around,  and  the  central  ulcerated  portion  is  eepai 
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.  its  vascular  connections,  and  dies.  In  the  reti- 
«d  variety  there  is  a  network  of  periosteal  new 
I,  which  is  subsequently  destroyed  by  annular 
"Sy  such  as  those  above  described.  In  the  tuber- 
}ed  ulcei^tion  there  is  first  the  formation  of 
d,  rounded,  tubercular  nodules  of  new  bone,  and 
squently  an  ulceration  and  destruction  of  them, 
lese  varieties  of  ulceration  frequently  co-exist  in 
same  patient,  whilst  the  amount  of  necrosed 
differs  much  in  different  cases.  The  meninges 
ot  usually  become  inflamed,  and  the  brain  itself 
vise  escapes.  Such,  however,  is  not  always  the 
for  death  may  ensue  from  suppurative  meningitis, 
bo  an  ei^nsion  of  inflammation  from  the  carious 
.     (See  also  Congenital  Syphilis.) 

SBBUBKiLTZC    AFFBCTZOVS    OF    80W8. 

le  most  commonly  recognized  form  of  rheumatic 
se  of  bone  is  a  chronic  periostitis,  with  thicken- 
ind  the  formation  of  so-called  "  rheumatic  nodes." 
B  nodes  are  usually  situated  upon  the  long  bones, 
are  frequently  indistinguishable  from  those  due 
philis.  They  never  suppurate,  however,  and  are 
times  more  diffused  than  the  syphilitic  variety, 
iffections  of  the  articular  ends  of  the  long  bones 
teo-arthritis  will  be  described  in  the  chapters  on 
Lses  of  the  Joints. 

OSTEZTZS    BSFO&MLA.VS. 

is  is  a  form  of  very  chronic  inflammation  of 
occurring  in  people  past  middle  age,  implicating 
'  bones,  and  accompanied  by  a  peculiar  softening 
sending  of  the  osseous  structure.  It  was  first 
Lbed  by  Sir  James  Paget. 

9  bones  affected  by  this  disease  become  gradually 
sned  by  the  deposit  of  new  bone  from  the  peri- 
tn,  and  by  the  same  process  their  normal  outlines 
owly  obliterated.  By  the  exudation  of  inflam- 
•y  products  within  the  bone  the  osseous  structure 
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is  absorbed,  rarefied,  and  Hoftened,  the  spaces  tm 
formed  being  filled  with  inflammatory  exudation,  The 
whole  bone  becomes  greatly  increased  in  circum- 
ference, and,  on  section,  Is  sees  to  be  much  thii^eiied. 
In  some  cases  the  m.edullaTy  canal  i 


In  consequence  of  the  softening  which  accompanies 
_  the  iufliimmatory  procesR  the  bones 

become  bent,  the  normal  curves 
beingat  first  increased,  whilst,  after 
I  time,  fresh  ciirvutiires  are  deve- 

The  akull  ie  increased  in  thick- 
ness, the  forehead  becomes  lai^  and 
prominent ,  and  the  face  in  c 
sequence  appears  to  be  too  small  for 
the  cranium,  by  which  it  is  m 
shadowed  The  clavicles  become 
much  curved  and  thickened,  1 
thorax  falls  in  on  account  of  the 
yielding  of  the  softened  ribs,  and 
the  abdomen  becomes  prominent. 
The  femora  curve  chiefly  ontwarda, 
and  the  tibwe  forwards.  The  hume' 
ras  does  not  curve  so  much  as  moat 
of  the  long  bones,  but  the  radius  and 
ulni  cur\e  backwards.  In  coi 
quence  of  the  bending  of  the  boneti 
ot  the  lower  estremity,  and  of  the 
general  posterior  curvature  which  is 
often  met  with  in  the  spine,  the 
hpight  of  the  patient  is  frequently 
duntniahed  by  several  inches.  The 
wj,lk  IS  tottering,  and  the  support 
of  a  stick  ia  often  necessary.  Tb^ 
shoulders  fall  forward  over  the  chest,  and  the  head 
protrudes  in  a  very  peculiar  manner,  looking  as  though 
it  wna  too  heavy  for  the  cervical  vertebra,  for  the  chin 
ivoiild  nfl.t"™'lv  reat  upou  tVe  ateirtwm,  aii&,mCTiec 


BsLtioQ  of  a  111 
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to  look  up,  the  patient  thrusts  it  out  so  that  the  face 
is  carried  on  a  plane  which  is  considerably  anterior  to 
'tbut  of  the  body.  The  course  of  the  disease  is  slow, 
and  usually  extends  over  many  years.  A  fatal  teiv 
minatioii  may  result  from  the  difficulty  of  respiration 
ioaused  by  the  softened  thoracic  wall, 
'  The  dtfiease  has  no  known  cause,  ami  no  remedial 
Xaeasures  of  any  importance  have  been  discovered.  It 
^Idoui  occurs  before  the  age  of  forty,  and  is  most 
common  in  males.  It  has  been  associated  with  gout  1 
in  some  patients,  and  with  maligmint  tumours  in 
Others,  but  no  causative  relation  with  either  of  these 
iiBs  been  establii^he<l. 

BIOi;X.ITXES    OSSI1TH. 

Mollities  ossium  is  a  disease  in  which  there  if<  a, 
sradual  softening  and  subsequent  bending  of  the 
Vones.  Many  parts  of  the  skeleton  are  usually  in- 
-Volved  at  the  same  time,  and  the  diseased  condition 
affects  the  whole  of  the  bones  both  of  the  limbs  and 
of  the  trunk.  Women  of  middle  age  are  infinitely  j 
teore  subject  to  mollities  than  are  men,  and  i 
Snrge  number  of  cases  it  undoubtedly  commences  i 
Hduring  pregnancy.  In  some  patients  molhties  f 
■Jimited  to  the  pelvic  bones.  No  time  of  life  : 
altogether  exempt,  and  examples  have  been  recorded 
m.  infants  as  well  as  in  extreme  old  age.  In  some 
^ew  cases  the  course  of  the  disease  has  been  arrested 
either  by  nature  or,  apparently,  by  treatment. 

A"  examination  of  the  affected  bones  shows  a 
gnidual  destruction  of  the  canceilous  tissue,  with  a 
porresponding  increase  in  the  medidlaj  the  destruction 
KStends  to  the  compact  bone,  the  osseous  structure  is 
pwdually  removed,  the  bone  becomes  soft  and  yielding, 
lUid,  but  little  of  its  animal  matrix  remaining,  it  is  in 
great  part  decalcified.  In  the  process  of  destruction 
there  is  no  sign  of  inflammation  or  of  uew  growth ; 
the  bone  salts  appear  to  lie  simply  dissolved  out,  ^'\ 
rexamination  of  the  medulla  shows,  in  aom.e  ttB»B&,Viati 
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increase  of  fat,  Eiml  in  oLhei's  a  peculiar  gelatinoos 
matt«r  which  is  chiefly  composed  of  oU,  fat,  and  dis- 
integrated blood-cells.  The  osteoclasts  which  are 
always  present  during  bone  destruction  from  an; 
lAuse  are  here  also  increased  in  number. 

The  true  pathology  of  mollities  is  yet  obsoure.  It 
has  been  attributed  to  an  excess  of  lactic  acid  ia  the 
bluoil,  but  tbis  has  certa,inly  not  been  clearly  deroon- 
stnited.  When  occurring  during  pregnancy,  it  ha* 
been  attributed  to  the  demand  by  the  fietus  for  bone 
salts;  but  this  does  not  explain  the  cases  which 
occur  independently  of  pregnancy.  In  Bome  cases  the 
disease  has  been  associated  with  the  growth  of  malig- 
niint  tunionra  in  other  parts  of  the  body,  and  it  has 
been  suggested  that  mollities  itself  is  nothing  more 
than  a  difiiase  tiunour  growth.  Very  little  reflection 
is  re<iiiireii  to  dispose  of  this  theory.  Lastly,  mollities 
has  been  attributed  to  some  influence  of  the  nervous 
system,  but  what  it  is,  or  how  it  acts,  is  quite  obscure. 

XICXETB. 

Rickets  is  a  constitutional  disease  in  which  the 
bones  are  specially  liable  to  suffer;  they  are  not  the 
only  tissues  diseased,  but,  on  account  of  the  very 
obvious  (changes  that  occur  in  their  shape  and  Rtructure, 
and  of  the  importance  of  these  changes  in  the  further 
development  of  the  body  and  limbs,  the  diseased  state 
of  the  bones  attracts  attention  rather  than  the  c 
atitutional  cachexia  and  the  visceral  disease  which 
accompany  it. 

Rickets  is  never  congenital  (the  so-called  cases  of 
congenital  licketa  being  pi-operly  referred  to  sporadic 
cretinism),  but  is  chiefly  due  to  bad  feeding,  although 
any  bad  hygienic  conditions,  such  as  overcrowding, 
deficient  ventilation,  ic,  undoubtedly  influence  its 
development.  Under  the  head  of  bad  feeding  is  to 
l>e  included,  not  only  deficient  quantities  of  food,  but 
the  ingestion  of  food  which  is  not  readily  aesimilaU 
ur  ie  likely  to  set  up   gastric  at  HAes,t\ti«.l  c 
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"thus,  the  feeding  of  young  infanta  with  starchy 
3Daterial,  such  ns  biscuits  aim!  bread,  m  extremely 
liarmful. 

Bickets  is  most  commouly  developed  during  the 
£i'st  two  years  of  life,  but  mii.y  occur  ss  late  as  seven 
or  eight  years  of  age,  whilst  isolated  cases  ai*  recorded 
in  patients  of  twelve  or  fourteen.  Children  in  towns 
-are  more  frequently  affected  than  are  those  in  the 
■country,  and  for  obvious  reasons.  The  general  signs 
of  rickets,  independently  of  the  osseous  (Sections,  are 
briefly  as  follows : — The  child  is  hahle  to  attacks  of 
vomiting  and  of  diarrhcea,  its  food  evidently  causes 
dyspepsia,  and  the  abdomen  becomes  considerably 
awoUen.  There  is  much  lassitude,  with  unwillingnesa 
for  exertion  and  impairment  of  muscular  power  and 
tenderness  of  the  limbs.  At  night  the  child  sweats 
'  mnch,  especiaDy  about  the  head,  and  often  throws  off 
the  bed-clothes.  The  teeth  are  late  in  being  cut,  and 
the  anterior  fontanelle  remains  open  for  an  undue 
length  of  time.  The  liver,  spleen,  and  lymphatic  J 
jgtands  may  become  eidarged,  and  laryngismus  stridu-  M 
nis  or  bronchitis  may  occur  as  complications.  I 

As  regards  the  bones,  the  following  changes  may  he  I 
noticed  : — The  long  bones  become  excessively  curved, 
,  the  bending  being  at  first  due  to  an  exaggeration  of 
the  normal  curves,  although,  later  on,  secondary 
|,«arves  are  developed.  The  articular  ends  of  the  long 
jl'bones  become  swollen  at  the  line  of  junction  of  the 
rdiaphyses  with  the  epiphysial  cartilages,  whilst  similar 

S fellings  developing  at  the  sternal  extremities  of  the 
bs  produce   the  so-called   "  beads "    on  the   latter     ] 
'ibones.     On  account  of  its  softened  state,  the  thoracic    ■ 
(WsM  fails  to  resist  the  negative  pressure  established    I 
Within  the  thorax  during  the  act  of  inspiiutiou,  and      ] 
(its  upper  part  becomes  compressed  against  the  yield- 
fing  lon^ ;  the  lower  portion  of  the  thorax  is  not  thus 
Idriven  in,  being  supported  by  the  solid  liver  and 
'*pleen  and  the  other  abdominal  viscera.     The  s^inft 
iiecomes  more  mirved  than  natural,  and  in  ao-ni.e  ea»i»  J 
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a  general  posterior  curve  takes  the  place  of  the  normal 
sinuous  outline.  The  head  is  enlarged^  and  the  fore- 
head especially  is  bulging  and  prominent. 

The  pelvis  is  either  compressed  in  an  anterchpOBr 
terior  direction  by  the  weight  of  the  body  being 
transmitted  through  the  spine  and  the  sacrum  when 
the  patient  occupies  a  sitting  posture,  or  else  is  flat- 
tened from  side  to  side  by  the  pressure  of  the  heads 
of  the  femora  when  the  patient  is  supported  on  the 
lower  extremities.  Thus,  the  former  deformiiy  is 
more  common  when  the  disease  affects  children  unable 
to  walk;  the  latter,  when  older  patients  are  attacked. 

Rachitic  children  are  generally  undersized,  though 
they  may  be  fat  and  flabby,  and  in  bad  cases  tib 
bone  disease  appears  to  act  as  a  deterrent  to  fatare 
healthy  growth,  for  a  patient  who  has  suffered  severely 
from  rickets  seldom  attains  middle  height.  In  conse- 
quence of  the  softened  state  of  the  bones,  greenstkk 
fractures  are  not  uncommon. 

An  examination  of  the  bones  themselves  after 
removal  from  the  body  shows  that  the  osseoos 
lesions  above  described  are  due  to  an  imperfection  in 
the  calcification  of  the  growing  bone,  and  that,  whilst 
the  removal  of  old  bone  and  the  formation  of  the 
animal  matrix  for  the  new  bone  both  proceed  nor 
mally,  it  is  in  the  failure  of  deposit  of  calcareoos  salts 
in  this  matrix  that  the  real  osseous  defect  in  rickets 
exists.  There  is  not,  on  the  one  hand,  an  increased 
absorption  of  bone,  nor  is  there,  on  the  other,  an  in- 
creased preparation  for  ossification. 

In  the  normal  increase  of  a  bone  in  thickness  the 
more  central  portions  of  the  cancellous  structure  are 
gradually  removed  by  absorption,  so  that  the  medul- 
lary canal  slowly,  but  constantly,  increases  in  flUB. 
And  in  a  healthy  bone,  just  as  fast  as  this  hollowing 
out  progresses  within,  so  fast  is  new  bone  laid  down 
by  the  surrounding  periosteum,  the  proper  proportioDS 
of  the  compact  bone  and  of  the  medullary  canal  being 
thus  maintained.     Now,  in  rickets,  the  former  part  d 
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his  process  progresses  quite  naturally.  The  shaft  is 
lollowed  out  from  witiiin  in  a  perfectly  normal  manner, 
t  is  the  formation  of  new  bone  from  the  periosteum 
li&t  fails,  and,  as  the  old  bone  is  gradually  i-emoved, 
ijer  on  layer  of  the  animal  matrix  of  the  new  bone  ia 
wUuoly  formed  from  the  periosteum,  but,  being  only 
lOperfectly  calcified,  the  shaft  comes  to  be  gradually 
I  of  soft  unresisting  bone,  and   conseijuently 


curved  and  deformed      It  is  seldom  that  all  I 
tempts  at  cidcification  are  entirely  absent  ,  there  is-  I 
lernlly  some    attempt,   however    sbght,    and  the  \ 
alt    of   this  18   the   formation  of   an  imperfectly   ' 
reloped  bone  from  the  periosteum,  to  which  the 
ne  of  "  osteoid  tissue     has  been  gi\en 
At  the  epiphysial  ends  changes  of  a  proeiselj  analo- 
nature  are  found ;  here  also  thei-e  is  growth  with 
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imper{e<;t  ealciAcation.  Tlie  epipbysiftl  cartilage  in  a 
normal  bone  is  continually  growing,  but  jii&t  es  fast 
as  it  ^;rows  eo  fast  does  calcification  extend  into  it 
from  the  dinphysis,  and  thua  the  cartilage  itself  never 
exceeds  certain  limits  of  size.  Now,  in  rickets,  the 
growth  of  the  cartilage  progreeses  just  a^  it  does  in 
a  normal  bone,  but  calcification  is  slow  and  imperfet^ 
It  thus  happens  that  in  a  section  of  a  racHtia  bone 
thfl  epiph3^al  cartilage  is  found  to  be  considerably  in 
excesfl  of  that  which  is  uatnral.  Yet  here  also,  as  in 
the  rose  of  the  formation  of  new  bone  from  the  peri- 
osteum, calcification  is  not  absent,  but  only  incom- 
plete; consequently,  the  line  of  ossification,  instead 
of  being  regular  and  even,  becomes  irregular  and 
jagged ;  islands  of  calcareous  material  are  found  in  the 
enlarged  epiphysial  eartilage,  and  portions  of  unol- 
tei'ed  cartilage  are  left  behind  in  the  most  recently 
formed  new  bone.  Microscopical  examination  shows 
great  irregularity  in  the  rows  of  cartilage  colls,  and 
imperfectly  foi'med  bone.     (See  Pig.  53.) 

The  swellingB  at  the  junctions  of  the  epiphyses 
with  the  shafts  are  now  readily  explained.  The  im- 
perfectly formed  new  bone  ifi  softer  than  iifttural,  and, 
being  comprestted  between  the  epiphysis  on  the  one 
hand  and  the  diaphysis  on  the  other,  it  bulges  at  the 
circumference,  as  would  any  other  soft  and  yielding 
structure. 

By  most  writers  on  the  subject  it  is  stated  that  in 
rickets  there  is  "  increased  preparation  for  the  forma- 
tion of  new  bone,"  i.e.,  increased  growth  of  the  epi- 
physial cartilage,  and  the  increased  width  of  the  latter 
in  rickets  is  by  such  observers  considered  t«  be  the 
result  of  the  increased  growth,  and  not,  as  is  above 
described,  of  delayed  calcification.  The  question  is 
one  which  is  a  little  difficult  to  settle  definitely,  but 
it  is  on  the  face  of  it  highly  improbable  that  a  disease 
which  results  from  malnutrition  would  cause  increased 
growth  of  any  tissue.  As  a  matter  of  fact,  also,  the 
bones  oS  such  patients,  ineteaA  o?  bsm^  toiigpr,  as 
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mid  be  if  the  epiphyses  grew  abnormally  fast, 
rter  than  natural,  and  it  is  well  known  that 
cliildren  are  usually  ill-developed  and  stunted, 
sceptional  cases  the  bones  in  rickets  undergo 

change,  and,  becoming  greatly  increased  in 
jss,  lose  much  of  their  natural  shape.  This, 
LS  considered  to  be  the  result  of  a  tendency  to 
ed  growth,  but  should,  in  my  opinion,  be  looked 
ather  as  the  result  of  the  rickets  than  as  an 
il  part  of  the  morbid  process.  The  thickening 
►ably  of  the  nature  of  a  compensative  hyper- 
,  and  is  designed  to  support  the  weak  and 
g  bone,  whilst,  on  account  of  the  rachitic  con- 
3f  the  patient,  all  the  new  osseous  tissue  thus 
.  is  porous  and  spongy,  as  already  described, 
r  rickets  has  ceased,  the  bones  commonly  be- 
enser  than  natural,  and  growth  is  often  arrested 
earher  age  than  usual.  When  the  bone  has 
irved,  it  is  especially  thickened  on  the  side  of  the 
ity — a  condition  which  evidently  strengthens 
tends  to  prevent  the  curve  from  increasing. 
rvy  rickets. — This  name  has  been  given  to  a 

which,  like  rickets,  arises  from  bad  feeding, 
often  associated  with  the  latter  affection.  It  is 
jerized  by  effusion  of  blood  beneath  the  perios- 
)f  one  or  many  of  the  bones,  together  with 
phagic  extravasations  in  the  soft  tissues,  spongy 
ind  purpuric  eruptions.  The  bones  of  the  lower 
ity  are  more  frequently  affected  than  are  those 

upper,  and  the  effusions  of  blood  are  most 
n  at  the  junctions  of  the  diaphyses  with  the 
rial  cartilages ;  in  some  cases  separation  of  an 
sis  occurs. 

swellings  caused  by  the  haemorrhage  are  quite 
cnetrical,  and  vary  much  in  size  from  time  to 
he  disinclination  to  use  the  limbs  is  much  more 
ble  than  in  rickets,  and  there  is  frequently 
>ain  and  tenderness.  The  disease  is  not  uncom- 
fatal,  and  an  examination  of  the  bones  after 
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death  sometimes  shows  that  the  sab-periosteal  haemor- 
rhage has  been  very  extensive.  Notwithstanding  the 
separation  of  the  periosteum,  necrosis  never  ensaes.* 
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Kickets  is  never  a  congenital  disease,  but  the  name 
of  ''  foetal  rickets  "  has  been  introduced  to  indicate  a 
condition  of  the  skeleton  which  bears  a  superficial 
resemblance  to  true  rickets.  Infants  and  children 
the  subjects  of  the  disease  in  question  are  of  stunted 
growth,  with  large  heads,  short  and  curved  limbs^ 
thick  fat  necks,  and  imperfect  mental  development 
As  they  grow  up,  the  face  becomes  broad  and  flai^  I 
the  nose  flat  and  thick,  the  lips  heavy  and  pouting,  and  I 
the  exprassion  dull  and  heavy.  Puberty  occurs  very  J 
late,  and  the  sexual  organs  often  remain  permanentlj  I 
undeveloped — a  patient  of  five  and  twenty  or  thirty  I 
frequently  looks  no  more  than  eight  or  ten  years  oif  ■ 
age,  whilst  his  cerebral  functions  are  usually  still  leas  I 
developed  than  is  his  body ;  many  of  these  people  are  f 
idiots.  In  some  cases  the  thyroid  gland  is  enlarged, 
in  others  it  is  absent,  in  others  again  it  appears  to  be 
normal.  The  supi*a- clavicular  fossse  are  often  occupied 
by  diffused  fatty  growths.  On  account  of  the  resem- 
blance of  the  patients  who  are  the  subject  of  this  dis- 
ease to  the  cretins  of  Switzerland  and  Italy,  the  name 
of  "  sporadic  cretinism  "  has  been  applied  to  this  ckfls 
of  cases. 

An  examination  of  the  skeleton  shows  the  following 
changes : — The  base  of  the  skull  is  often  short,  and 
the  basi-oecipital  and  basi-sphenoid  bones  may  be  pre- 
maturely united;  the  vault  of  the  skull  is  fully 
developed,  and  there  is  sometimes  hydrocephalus 
The  clavicles  (which,  like  the  vault  of  the  skull,  are 
formed  in  membrane)  are  of  normal  length,  as  is  also 
the  vertebral  column.  The  diaphyses  of  the  bones  of 
the  extremities  are  very  short,  thick,  and  curved;  in 

*  See  a  paper  by  Dr.  Barlow  in  "  Trans.  Med.  Chir.  Sot"  toL 
Ixvii. 
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some  cases  they  are  only  represented  by  most  minute 
portions  of  bone.  The  epiphyses  are  large  and  well 
formed.  The  sternal  extremities  of  the  ribs  terminate 
in  cup-shaped  cavities,  which  surround  the  ends  of  their 
<;orresponding  cartilages. 

Microscopical  examination  shows  an  ingrowth  of 
fibrous  tissue  between  the  epiphysial  cartilage  and  the 
•diaphysis,  combined  with  thiB  almost  complete  absence 
of  all  attempts  at  ossification.  The  true  pathology 
of  sporadic  cretinism  is  uncertain,  though,  reasoning 
hy  analogy,  it  appears  probable  that  it  is  dependent 
upon  some  alteration  in  the  functions  of  the  thyroid 
l>ody. 


(     =»o     ) 
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CHAPTER.  XXXV. 
THIHOirKS     OF     SOKE. 

EXOSTOSES. 

Exostoses,  or  osteomata,  a.re  the  moat  common  tumours 
of  bones.  There  lire  two  chief  varieties  of  such 
growths — cancelloiiB  and  ivory. 

Cancellous  exostoses  are  cumposed  of  canceUoas 

tissue  exactly  similar  in  wtructure  to  that  wliich  forms 

Fee,  S4. 


i  articular  ends  of  the  long  bones.  They  oocor, 
almost  invaiiably  in  young  people,  and  are  most 
commonly  Been  on  the  ungual  phalanx  of  the  great 
toe  or  at  the  articular  ends  of  the  long  bones,  especially 
oa  the  lower  and  inner  aide  ol  the  (emm  yiat  by  the 
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adductor  tubercle,  and  oil  the  upper  end  of  the  tibia. 
They  appear  to  grow  from  portions  of  the  epiphysial 
cartilage  which  have  failed  to  become  ossified,  and 
which  subsequently  take  on  active  and  independent 
growth.  A  section  of  a  cancellous  exostosis  will 
always  show  a  covering  of  cartilage,  and  micro- 
Ecopical  examination  wOl  reveal  the  formation  of 
new  bone  in  progress,  just  an  does  a  section  through 
an  epiphysiai  cartilage. 

Cancellous  exostoses  seldom  attain  any  considerable  I 
size,  being  most  commonly  about  as  large  as  a  walnut.  I 
They  uauaDy  cease  to  grow  at  the  time  when  the 
epiphysis  is  united  to  the  shaft — a  point  which  is 
worth  remembering  when  considering  the  advisability 
of  removal.  They  are  often  attached  to  the  bone  by 
a  distinct  pedicle,  and,  especially  when  they  have  been 
subjected  to  pressure  or  friction,  may  be  covered  by 
a  bursa,  which  may  render  their  hardness  less  evident 
than  would  otherwise  be  the  case.  Occasionally, 
these  burste  are  in  direct  communication  with  the 
neighbouring  articulation. 

Cancellous  exostoses  are  sometimes  multiple,  an4.4 
as  many  an  one  hundred  or  more  have  been  knowi 
occur  on  a  single  individual.  These  multiple  ej 
toses  ai-e  frequently  hereditary,  and  are  often  foundvl 
in  several  members  of  the  same  famUy,  In  tbeiv'  | 
structure  and  mode  of  growth,  as  well  as  in  theinj 
preference  for  the  aiiicular  «nds  of  long  bones,  tbey-J 
do  not  differ  from  the  single  exostoses.  I 

Ivory  exoHtosex  are  composed  of  compact  bona  A 
of  moi*  than  usual  density,  with  fewer  Haversian  1 
spaces  and  caniiliculi  than  are  pi'esent  in  normal  bone,  i 
Like  the  cancellous  gi'owths,  they  are  most  common.  J 
in  young  people,  but  occur  also  in  middle  age.     The 
most  usual  situation  for  such  tumours  is  the  cranium, 
but  they  are  also  found  on  the  bones  of  the  face  and 
on  the  ilium  and   scapula.     Tliey  are  usually  single 
and  small,  often  not  larger  than  a  hazel-nut.    TWj 
are  in  no  way  ilangeroas  to    life,  but,   'irowv  Vti^r 
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situation,  mny  be  the  source  of  much  i 
and,  when  growing  from  the  bones  of  the  orbit,  may 
cause  so  much  pressure  on  the  eyeball  as  to  aeriouHly 
interfere  with  the  sight,  or  even  to  destroy  the  eyeball 
itself.  So  grent  is  the  density  and  hardness  of  the 
bone  of  which  they  are  composed  that  in  some  casea 
all  attempts  at  removal  by  bone-forceps  or  saws  have 
been  frustrated. 

The  special  forms  of  osteomata  which  grow  in  the 
jaws  are   described   under    "Tumours  of  the  Jaw- 

BMC  H  O  H  DKOBCA. 

Cai-tUaginous  tumoury  gi-ow  almost  exclusively  on 
the  bones  of  the  hand,  and  much  more  rarely  on  those 
of  the  foot  and  on  tha  riba.  Pure  enchondromatft 
also  occur  at  the  articular  ends  of  the  long  bones  ot 
the  lower  extremity,  bat  most  of  the  cartilaginoas 
growths  in  these  situations  are  mixed  with  sann- 
matoua  elements,  and  should  be  classed  amongst  the 
malignant  tumours. 

Enehondromata  of  the  hand  are  frequently  mul- 
tiple, and  grow  on  the  phalanges  more  often  than  on 
the  metacarpal  bones.  In  bad  cases,  the  hand  ie 
completely  disfigured  and  useless.  The  growth  com- 
mences inside  the  afiected  bone,  and  expands  the 
compact  tissues  so  as  to  form  a  bony  shell.  Unless 
the  tumour  is  of  unusual  size,  it  can  be  enucleated 
without  sacrifice  of  the  entire  bone. 

The  cartilage  of  which  these  tumours  is  composed 
ifl  almost  always  hyaline,  but  not  infrequently  the 
matrix  shows  in  parts  traces  of  fibrillation.  NeithOT 
ossification  nor  calcification  is  frecguent. 

FzaKoncA. 

Kbrous  tumours  of  bone  are  of  limited  distribntiW), 
and,  indeed,  appear  to  be  almost  confined  to  the 
nasal  and  buccal  cavities.  In  the  formerthey  occuras 
Hbfoua  polypi,  and  in  tbe  \a,tlev  oa  ft\rtci\3ia  eijulideS' 


Cysts  containing  Eerous  fluid,  such  as  ai'e  met  with 
in  the  soft  tissues,  are   not    found  in  bone,  whilst 
mucous  cysts,  and  others  which  occur  in  the  maxilla, 
are  dealt  with  under  "  Tumours  of  the  Jaw-b 
The  only  other  fluid  tumours  met  with  in  bone 
a  parasitic  nature,  and  contain  hydatids.    Cysts  of  this  J 
nature  may  attain  a,  considerable  sise,  expand  the  bone,  | 
and  lead  to  its  fracture.     Their  intimate  structure  ] 
does  not  differ  from  that  of  hydatids  in  other  parts 
of  the  body.     Secondary,  or  degeneration  cybis, 
common  in  the  endosteal  sarcomata. 

S&KCOBIA. 

Sarcoma  is  the  only  form  of  malignant  tumour  , 
which  occurs  primarily  in  bone.  Ctiitinoma  cannot  1 
originate  in  osseous  tissue,  for  its  growth  always  < 
mences  in  pre-existing  epithelium. 

Speaking  generally,  sarcoma  of  bone  may  be  said  to 
be  a  disease  of  early  life,  though  not  of  infancy.     By  1 
far  the  lai^er  number  of  cases  occur  between  the  ageBij 
of  fifteen  and  thirty,  though  examples  are  to  be  foimd  t 
in  patients  both  older  and  younger  than  these  limits; 

Sarcomata  are  most  conveniently  divided  into  two 
main  classes^thoae  which  grow  outside  the  bone,  or 
sub -periosteal  sarcomata,  and  those  which  grow 
within,  or  endosteal  sarcomata.  The  growth  in 
either  case  may  be  composed  of  round,  spindle,  or 
mixed  cells,  whilst  in  the  endosteal  sarcomata,  and  veiy 
rarely  in  the  periosteal  ones,  myeloid  or  giant  cells 
are  found.  In  all  the  varieties,  chondriflcation,  ossi- 
fication, and  calcification  may  occur,  and  thus,  much 
of  the  growth  may  be  composed  of  cartilage,  bone,  or 
calcareous  material.  Such  an  ultei'ation  in  stmcture 
does  not  affect  the  clinical  character  of  the  tximwrn,  "3^ 
modify  its  ma/i^ancj,  but  the  secondary  gtciw^,\ia,'"S. 
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prini^ffl 
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such  be  present    will  clusely   Bimul&le  the  piii 

tuTOour 

Some  bones  are  ranch  more  frequently  diseased 

than  are  ottieih  thosp  most  commonly  affected  bemg 

the  feninr  tihii   huuiuu'>  the  bonps  of  the  skull,  and 

the  lower  |uw 

The  mb-penosteal  aarcomata originate  in  thepe- 
p.^   __  niiattum.audseparate  itfrom 

the  subjacent  bone.  Asthey 
init-ease  m  size,  they  extend 
through  the  periosteum,  and 
inhltrate  the  surrounding  soft 
tisiue-*  and  in  addition,  grow 
into  the  hone  itself,  and 
divelop  m  the  osseous  stroo- 
10  even  more  rapidly  than 
tbij  do  m  the  superjacait 
paits  They  ahntst  always 
occur  at  the  articular  endg, 
but  in  the  humerus,  and  to  s. 
les^  extent  m  the  radius  and 
ulna,  exhibit  a  tendency  to 
itFect  the  ahaft.  They  present 
themselves  clinically  as  firm, 
elitstic  growths  on  one  aspect 
uf  the  bone,  not  expanding  it, 
and  not  being  covered  by  a 
bonyshell  their  base  of  attach- 
ment IS  large,  and  frequently 
osseous  the  diaeused  bone  may 
spontaneously  fracture.  Th& 
skin  ia  often  red,  ahiny,  hc*, 
and  tender ;  there  may  be 
effusion  into  the  neighbour- 
ing joint,  nnd  the  body  tem- 
perature may  be  considerably 

elevated      The  rapidity  of  growth  differs  in  different 

cises,  being  generalh  more  rapid  in  the  round-cellfid 
tumouiij  than  m  those  w^iiiAi  are  co\nyiwa\  (A  «^vadU 


of  a  Femur  ntth 
oateal  t<iircoma  ' 
Imo  nf  tlie  shaft  ca 
traced    but  llii  a 


Rrawth. 
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cells,  and  whose  stroma  is  ofteu  libroiis.  If  no 
operation  be  performed,  the  patient  may  die  of  the 
cachexia  induced  by  the  growth,  or  of  secondary 
tumours  in  the  viscera,  especially  in  the  lungs.  If 
ajuputation  of  the  limb  be  performed,  the  growth  is 
exceedingly  likely  to  recur,  although,  if  the  bone  at 
the  seat  of  section  is  healthy,  recurrence  is  not  fre- 
quent in  the  stump.  The  superficial  lymphatic  gLindu 
—e.g.,  those  in  the  inguinal  region^often  remain 
free  from  disease  throughout ;  but  the  deeper  ones — 
t.ff,,  those  along  the  iliac  vessels,  or  in  the  lumbar 
re^on — are  somewhat  more  liable  to  lie  implicated  by 
the  secondary  tumours.  In  nome  cases  the  viscera  are  h 
largely  involved.  ■ 

An  eitamination.  of  the  diseased  limb  will  show  a.  ^ 
growth  which  infiitratea,  but  does  not  expand,  the 
bone,  and  which  is  in  no  way  limited  by  a  capsule. 
The  remains  of  the  periosteum  can  oEten  be  traced, 
but  in  tumours  of  considerable  size  it  becomes  indis- 
tinguishable.    The  growth  itself  may  either  be  a  soft, 
pulpy,  heemoiThagic  mass,  or  a  gelatinous,  opalescent, 
fleshy,  and  somewhat  lobulated  tumoiu:;  more  raj^ly, 
it   is  fibrous  on  section.     Mingled  with  the  tumour 
is  a.  variable  amount  of  cartilage,  bone,  or  calcareous  J 
matter.     The  bone  is  arranged  in  the  form  of  delicat»*fl 
epiculffi  or  needles,  standing  out  at  right  angles  from  ^ 
the  diseased  shaft  or  articular  end ;  this  structure  is     ' 
best  seen  in  macerated  specimens,  and  is  produced  by 
the  tendency  to  the  formation  of  bonearoundthe  blood- 
vessels as  they  pass  inwards  from  the  periosteum. 

Endosteal  or  central  sarcomata  grow  almost 
invariably  in  the  caneelloua  tissue  of  the  articular 
extremities  of  the  long  bones,  and  liai-dly  ever  in 
the  shafts.  They  are  common  also  in  the  jaw-bones, 
and  are  met  with,  though  leas  frequently,  in  those  of 
the  skull,  carpus,  and  tai-sua.  Commencing  in  the 
cancellous  tissue,  they  soon  extend  into  and  infiltrate 
the  compact  bone,  and  gradually  expand  it,  and  8\^\ 
its  shape.     The  thianed  and  expanded  bone  eovetaXjo.* 
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growth  lilce  a  shell,  whilst  fi-om  the  periusteum  a 
bone  may  be  produced  to  supply  the  place  ot  that  whicti 
is  destroyed.  Spontaneous  fracture  may  occur  in 
consequence  of  the  weakening  of  the  bone.  As  the 
tumour  increases,  it  bursts  through  its  osseous  capsule 
in  places,  and  inliltrates  the  soft  tissues.  The  articular 
cartUage  offers  a  stubborn 
Fio  36  1  esiatance  to  its  progress,  and 

IB  seldom  involved  in  the 
growth,  although  the  latter 
ma-v  push  it  aside  and  reach 
the  artii.ular  cavity  Endoa 
teal  sarcomata  are  of  very 
\aiiable  consistence,  and  ex- 
hibit a  great  tendency  to 
break  down  m  their  centres 
and  form  cystic  cavitiee, 
which  occasionally  commum 
cate  directly  with  large  blood- 
vessels, and  are  full  of  blood 
and  tumour  d^bna  The 
myeloid  sarcomata  are  of  il 
dark  red  or  maroon  colour, 
and  are  more  liable  than 
the  othera  to  develop  cjBtii; 
cavities. 
I  Endosteal  sarcomata  pre- 
sent themselves  cbnically  as 
'  growths  expanding  the  bon^ 

ir  iffls  brokBii  down  and   not  appearing   on  one 

Bad  tormed  cjata.  g,^g  alone,  as  do  the  penosteal 

tumours.  They  ai'e  covered 
by  a  bony  shell,  which  sometimes  yields  to  pres- 
sure, and  bulges  or  crackles  beneath  the  finger; 
occasionally,  pulsation  ia  produced  by  the  communica- 
tion between  the  vessels  and  the  cysts.  The  growth 
of  endosteal  sarcomata  varies  in.  rapidity,  the  mye- 
Joid  tumours  growing  most  slowly  and  the  round- 
celled  ones  most  rapidly,    liE.yt"tea,\jmtaAia  adopted, 


Tibia,  -n-hich  hns  been  bj 
paiided  by  the  growth  uf  a 
endoflleal,   myelr'^    


EPULIS.  287^ 

the  patient  may  die  either  of  the  cachexia  induced  by 
the  (lidease,  or  else  from  dissemination  of  the  tumour. 
Glandular  affection  is  mre.  If  completely  removed 
by  amputation  or  otherwise,  myeloid  sarcomata  fre- 
quently do  not  i-ecur  either  locaUy  or  elsewhere,  and 
the  tendency  to  recurrence  and  dissemination  of  all 
endost^  growths  is  much  lees  than  ia  that  of  the 
perioateol  sarcomata. 

TVHOITBB    OF    TBB    JA-BT-BOWES.  ■ 

TumoiiTS  of   the  jiiw-bones  possess  so  many  diufl 
tinctive  features  that  they  mei'it  separate  description.    1 
These   distinctive   characters  depend  partly  on  the 
proximity  of  the  neighbouring  mucous  cavities,  and 
partly  also  on  the  pi-esence  of  the  teeth  and  of  the 
f»Et.il  structures  from  which  the  latter  originate. 

Epulis. — ^The  term  epulis  is  often  applied  without 
distinction  to  any  tumour  which  gi'owa  upon  the  gum, 
but  is  best  limited  to  the  "  hard  fibromata"  which 
are  common  in  this  situation.  The  common  iihrous 
epulis  usually  occurs  in  young  people.  It  presents 
iteelf  as  a  rounded,  slightly  pedunculated  growth, 
seldom  larger  thau  a  hazel-nut,  and  often  smaller.  It 
does  not  bleed  except  when  it  is  ulcerated,  and  gives 
but  little  pain.  Such  tumours  grow  from  the  peri- 
osteum, and  ai'e  occasionally  attached  to  the  fang  of  a 
tooth.  Even  when  not  so  attached,  their  deeper  part 
often  extends  into  the  neighlwuring  alveolus,  and  eon- 
aequently  theii-  complete  removal  generally  necessitates 
the  extraction  of  a  tooth  and  the  excision  of  a  portion 
of  the  alveolar  margin. 

The  so-called  "  diffuse  epulis  "  is  merely  a  general 
thickening  and  hypertrophy  of  the  tissue  of  the  gum. 

Sarcoma. — Myeloid  sarcomata  are  often  included 
amongst  the  epulides  tmder  the  name  of  "  myeloid 
epulis."  They  possess  the  characters  common  to  en- 
dosteal sarcomata  in  other  situations— growing  within 
and  expanding  the  jaw-bones,  pi'esenting  as  loinxAai, 
tense,  and  elastic  STvellinga,  olten  iee^g  s-as-gwiKiM^-j 
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lilt*  I'ysta,  and  generally  developing  in  young  aubji 
After  complete  removal,  they  seldom  recur,  and  never 
become  disseminated. 

In  addition  to  the  myeloid  tumours,  other  varieties 
of  central  sarcoma  occur  within  the  jaw-bones,  and 
(ire  most  frequently  seen  in  the  antrum.  They  ure 
u.sualiy  composed  of  round  or  oval  cells,  are  very  soft 
and  Kucculent,  of  rapid  growth,  tending  to  extend 
into  neighbouring  cavities,  to  fungate  through  the 
skin,  to  affect  the  lymphatic  glunds,  and  to  become 
disseminated. 

As  they  inci-ease  in  size,  they  expand  the  wall  of  the 
antrum  on  all  sides.  Thus,  they  thrust  inwards  the 
outer  wall  of  the  nostril,  and  obstruct  respiration ;  they 
push  up  the  floor  of  the  orbit  and  cause  protrusion  of 
the  eyeball;  backwards,  they  extend  to  the  pharynx; 
and  downwards,  they  either  cause  the  hard  palate  to 
bulge,  or  else  make  their  way  between  the  two  layers 
of  i!ompact  tissue  of  th«  alveolar  process,  and,  after 
loosening  one  or  more  of  the  teeth,  fungate  through 
the  gums.  Any  tumoni-  growing  within  the  antrum 
tends  to  diBtend  the  eavity  in  this  way,  but  malignant 
tumours  do  so  in  a  more  typical  manner  than  do  the 
innocent  growths.  Glandular  affection  is  not  common 
a  of  the  antrum,  but  does  sometimei. 


In  addition  to  the  myeloid  tumoui-a,  fibro-sarco- 
mata  occasionally  develop  within  the  lower  jaw-bone. 
These  are  sometimes  Lard,  and  fibrous  on  section, 
and  contain  within  their  substance  numerous  osseooB 
granules.  They  iire  apparently  not  very  malignant, 
and,  when  completely  removed  with  the  bone  in  wiiicb 
they  gi"ow,  do  not  seem  prone  to  recur. 

The  periosteal  sarcomata  of  the  lower  jaw  do  not 
present  any  important^  points  of  difference  from 
similar  tumoui-s  on  other  bones.  Tliey  are  mostly  of 
rapid  growth,  anil  are  vtiy  malignant. 

CftTcinoma,— True  carcinomatous  tumours  are 
met   with  in  tlie  antram,  dCTeXo'gm?,  m  'Oms.  cavitf 
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from  the  epithelium  of  its  mucous  lining. 

in  elderly  people,  and  tend  to  rim  &  rapid  co 

ing  the  glands  and  becoming  disseminated,    Kistoli^-^ 

cally,  they  are  found  to  be  either  epitheliomftta,  or  ' 

spheroidal-celled  euoephaloii  ctincers. 

MnltUocnlar  cystic  tamonr, — The  ao-called 
miiltilocular  cystic  tumour  n^ppears  to  stand  between 
the  solid  growths  on  the  one  band  and  the  true  eyata  on 
the  other  ;  on  aeenuut  of  its  structure, 


iD  paii  destrojfld  by  & 


1 "  cystic  epitbehoma."     These  grow-ths  (which  ii 
this  country  have  been    especially   studied   by   Mr. 
Eve*)  are  rare,  and  have  until  late  years  been  very  4 
imperfectly  understood,  so  that  specimens  of  m.axill»  f 
dilated   by  cysts   have    been   generally  described  ok  I 
instances  of  true  simple  cystic  disease  of   bone, 
must  not,  however,  be  thought  that  in  these  tumoiu«iJ 
there  is  no  new  growth,  for  there  may  be  so  much  a 
to  give  the  appearance  of  a  solid  tumour,  or  so  little  ai 
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to  make  it  appear  that  the  jaw-bone  is  expanded 
merely  by  collections  of  dnrk,  bro'wiueh  fliiid.  Unlti- 
locular  cystic  tumoura  are  most  corauion  in  the  knrar 
jaw,  and  are  of  endostetil  or  central  growth.  "Biej 
Appear  to  originate  in  an  ingrowth  of  the  epithelium 
of  the  gum,  and  occHsionally  follow  injury  or  csries 
of  the  teeth.  The  disease  may  occur  at  any  period  of 
life,  but  is  meet  eonimon  between  the  ages  of  twenty 
and  forty.     Qrowth  is  generally  slow,  and  five  or  tea 


ml  puts 


y  are  ma    e    pae  be  he  pa     n   apphes  i      treat- 

ment. The  tumouro  are  not  malignant,  and  show  no 
tendency  to  affect  the  glands  or  to  disseminate.  Xhey 
expand  the  jaw-bone,  more  especially  on  its  inner  aide, 
and  are  frequently  very  hard  anil  bony  to  the  touch ; 
they  are  occasionaUy  elastic  and  crackling;  the  teetli 
become  loot^ned,  and  fall  out,  and  from  their  emptj 
alveoli  there  may  be  a  discharge  of  sticky  fluid. 


J 
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i  of  the  jaw-bone  will  show  that  the  osseous 
is  expanded,  and  that  the  cavities  in  it  are 
•tly  by  a  solid  growth  of  soft  fibrous  or  fleshy 
partly  by  fluid  which  is  blood-stained,  serous, 
s.  Tflie  septa  which  divide  the  cysts  from 
ber  are  generally  incomplete,  and  are  either 
'  osseous.  The  cysts  vary  in  size  from  that 
b  pea  up  to  an  inch  or  an  inch  and  a  half  in 

copical  examination  shows  that  the  new 
s  composed  of  a  fibrous  stroma,  in  which 
Kided  columns  or  groups  of  epithelial  cells, 
[nore  central  parts  of  these  groups,  the 
seen  to  be  undergoing  mucoid  or  colloid 
}ion,  and  it  is  by  this  destruction  that  the 
r  cysts  are  formed ;  the  outermost  cells  in  the 
are  often  cylindrical.  It  will  thus  be  seen 
3  multilocular  cysts  are  produced  by  an  in- 
:  columns  of  epithelium  from  the  gum  into 
one,  and  it  is  by  the  subsequent  disintegra- 
te cells  which  form  the  tumour  that  the  cysts 
)ped.  The  latter  are  therefore  secondary  or 
ion  cysts,  and  are  strictly  comparable  with 
aeration  cysts  which  are  common  in  the 
sarcomata. 

iteal  cysts. — The  periosteal  cysts  of -the 
collections  of  fluid  situated  beneath  the 
n  of  the  fangs.  They  seem  to  be  of  inflam- 
)rigin,  and  are  generally  connected  with 
eth,  or  with  fangs  left  behind  after  imper- 
iction.  They  vary  in  size  from  that  of  a 
walnut,  and,  when  large,  cause  thinning  of 
•jacent  bone.  They  are  of  common  occur- 
1  sometimes  cause  considerable  pain. 
us  cysts  of  the  antrum. — Distension  of 
m  by  fluid  is  most  probably  in  all  cases  the 
the  formation  of  a  cystic  tumour  in  its  lining 
e,  and  not  of  distension  by  its  own  secretion. 

u  2 
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Sueli  cysts  are  of  a,  perfectly  innocent  nature,  and  may 
occur  at  all  ages ;  they  are  not  accompanied  by,  or 
(lepeudent  on,  the  development  of  any  Bolid  growtli. 
In  cystic  diseaae  of  the  antrum,  this  cavity  is  dis- 
tended in  the  same  manaer  as  by  a  malignant  tnmoot, 
but  there  is  no  fungatiou,  gron-th  is  not  rapid,  and,  «s 
the  bone  is  thinned,  the  presence  of  fluid  becoma 
more  apparent. 

Deuligerotu  cyits.  —  Dentigerous  cysts  itre 
CJivities  containing  serous  fluid,  dependent  upon  in- 
piicted,  misplaced  teeth,  i.e.,  they  aiie  associated  with 
some  impiiirmeut  of  the  normal  process  of  dentition, 
resulting  in  the  retention  of  the  tooth  or  teeth 
within  the  alveolar  process  of  the  maxilla.  "Witt 
scarcely  an  exception,  dentigerous  cysts  are  formed  in 
connection  with  the  permanent  and  not  with  the 
milk  teeth,  and  occur  more  frequently  in  cases  of 
retention  of  the  canine  tooth  than  of  any  other.  It 
by  no  means  follows,  however,  that  cysts  i-esult  in  all 
v^ioases  of  retained  permanent  teeth. 

Dentigerous  cysts  are  formed 
by  a  distension  of  the  tooth-sac 
with  fluid  secreted  by  the  epithe- 
lium of  the  enamel-pulp.  Conse- 
quently, the  crown  of  the  tooth 
itself  projects  into  the  cavity  of 
the  cyst,  just  as  it  formerly  did 
into  its  own  tooth-sac,  and  its  fang 
IS  fixed  into  the  Gac-wall.  As  the 
cyst  enlarges,  it  expands  the  jaw- 
bone, and  forms  a  rounded,  elastic 
™??Sii;SS5;  .wellag,  tie  thin  tony  co™ri« 
attached.  of  which  often  crackles  beneath 

the  pressure  of  the  linger.  In  cflsee 
of  undue  retention  of  the  permanent  teeth,  the  milk 
teeth  are  very  late  in  being  cast,  and  an  examinatioD 
of  the  month  will  therefore  show  either  that  a  mill: 
tooth  is  retained  in  tliat  part  of  the  jaw  where  t^ 


rhere  g»    | 
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Is,  and  whose  stroma  is  often  fibrous.  If  no 
oration  be  performed,  the  patient  may  die  of  the 
iliexia  induced  by  the  growth,  or  of  secondary 
Hours  in  the  viscera,  especially  in  the  lungs.  If 
Lputation  of  the  limb  be  performed,  the  growth  is 
seedingly  likely  to  recur,  although,  if  the  bone  at 
d  seat  of  section  is  healthy,  recurrence  is  not  f re- 
ent  in  the  stump.  The  superficial  lymphatic  glands 
«.^.,  those  in  the  inguinal  region — often  remain 
ae  from  disease  throughout ;  but  the  deeper  ones — 
f^  those  along  the  iliac  vessels,  or  in  the  lumbar 
gion — are  somewhat  more  liable  to  be  implicated  by 
e  secondary  tumours.  In  some  cases  the  viscera  are 
rjgely  involved. 

■An  examination  of  the  diseased  limb  will  show  a 
owth  which  infiltrates,  but  does  not  expand,  the 
■le,  and  which  is  in  no  way  limited  by  a  capsule. 
MB  remains  of  the  periosteum  can  often  be  traced, 
^  in  tumours  of  considerable  size  it  becomes  indis- 
ishable.  The  growth  itself  may  either  be  a  soft, 
,  hsemorrhagic  mass,  or  a  gelatinous,  opalescent, 
ly,  and  somewhat  lobulated  tumour ;  more  rarely, 
k  fibrous  on  section.  Mingled  with  the  tumour 
^  variable  amount  of  cartilage,  bone,  or  calcareous 
matter.  The  bone  is  arranged  in  the  form  of  delicate 
i^mlae  or  needles,  standing  out  at  right  angles  from 
ft  diseased  shaft  or  articular  end ;  this  structure  is 
m  seen  in  macerated  specimens,  and  is  produced  by 
^tendency  to  the  formation  of  bone  around  the  blood- 
Ifcolfl  as  they  pass  inwards  from  the  periosteum. 
IBndosteal  or  central  sarcomata  grow  almost 
llttriably  in  the  cancellous  tissue  of  the  articular 
bkemities  of  the  long  bones,  and  hardly  ever  in 
ft  shafts.  They  are  common  also  in  the  jaw-bones, 
■  are  met  with,  though  less  frequently,  in  those  of 
B  sfcnill,  carpus,  and  tarsus.  Commencing  in  the 
)llous  tissue,  they  soon  extend  into  and  infiltrate 
ompact  bone,  and  gradually  expand  it,  and  alter 
ape.     The  thinned  and  expanded  bone  covers  the 
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growtli  like  a  Bhell,  vhiM  from  tke  ^ 

bone  may  be  produced  to  supply  tbe  place  of  tint  ildi 

is  destroyed,     SpontaneouB   fracture  ms;  aaa  ■ 

coneequence  of  the  weakening  of  the  bme.  Aaflt 

tvimour  increases,  it  bursts  tbroogh  its  ossemapMi 

in  places,  and  infiltrates  the  soft  tissues.  Thentiw 

cartila^  offers  i  stiUo 

Fio.  s6.  resiatancetoitspregw^'" 

is    seldom  invdved  in  tin 

growth,  although  tiie  I*'* 

may  push  it  aside  ind  tvA 

the  articular  cavi^-   ^^ 

teal  sarcomata  us  <u  if 

variable  consiBtences  U" 

hibit  a  gi'eat  tendentf 

break  down  in  titur  M^ 

and    form    cystic   wfc    ' 

which  occasionally  cmb»* 

cate  directly  with  IsrgelW 

vessels,  and  are  folldw 

and    tumour   d^bri&      ^ 

myeloid  sarcomata  an  d ' 

dark-red  or  maroon  «i*i 

and    are  more  liable  I 

the  others  to  develi^  <; 

cavities. 

Section  of  the  Hoad  of  a       Endosteal  ssicomata  _ 

Tibia,  whicii  bte  been  ex-  gent  themselves  dinical^  ■ 

The  tnmanr  baa  broken  dowu    and    not    appearing  OD 
and  formed  oyata.  gide  alone,  as  do  HwpH" 

tumours.  Th^  are 
by  a  bony  shell,  which  sometimes  yields  to  f^ 
sure,  and  bulges  or  crackles  beneath  the  fii^ 
occasionally,  pulsation  is  produced  by  the  coDUnnv' 
tion  between  the  vessels  and  the  cysts.  The  gW* 
of  endoateal  sarcomata  varies  in  rapidity,  the  b^ 
loid  tumours  growing  most  slowly  and  Uw  "•' 
celled  ones  most  rapi£y.     If  no  treatment  ieadofW 
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nay  die  either  of  the  cachexia  induced  by 
>r  else  from  dissemination  of  the  tumour. 
QTection  is  rare.  If  completely  removed 
on  or  otherwise,  myeloid  sarcomata  fre- 
ot  recur  either  locally  or  elsewhere,  and 
J  to  recurrence  and  dissemination  of  all 
-owths  is  much  less  than  is  that  of  the 
?comata. 

comis  or  ths  ja^vt-bovss. 

of  the  jaw-bones  possess  so  many  dis- 
ires  that  they  merit  separate  description, 
ctive  characters  depend  partly  on  the 

the  neighbouring  mucous  cavities,  and 
n  the  presence  of  the  teeth  and  of  the 
res  from  which  the  latter  originate. 
-The  term  epulis  is  often  applied  without 
►  any  tumour  which  grows  upon  the  gum, . 
imited  to  the  "  hard  fibromata "  which 
in  this  situation.  The  common  fibrous 
y  occurs  in  yoimg  people. .  It  presents 
rounded,  slightly  pedunculated  growth, 
'  than  a  hazel-nut,  and  often  smaller.  It 
d  except  when  it  is  ulcerated,  and  gives 
n.  Such  tumours  grow  from  the  peri- 
ire  occasionally  attached  to  the  fang  of  a 
I  when  not  so  attached,  their  deeper  part 
J  into  the  neighbouring  alveolus,  and  con- 
ir  complete  removal  generally  necessitates 
a  of  a  tooth  and  the  excision  of  a  portion 
r  margin. 

ed  **  difiuse  epulis  ^'  is  merely  a  general 
id  hypertrophy  of  the  tissue  of  the  giun. 
— Myeloid  sarcomata  are  often  included 

epulides  under  the  name  of  "  myeloid 
jy  possess  the  characters  common  to  en- 
Qata  in  other  situations — growing  within 
g  the  jaw-bones,  presenting  as  rounded, 
istic  swellings,  often  feeling  suspiciously 
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like  cysts,  and  generally  developing  in  young  sal 
After  complete  removal,  they  seldom  recur,  and 
become  disseminated. 

In  addition  to  the  myeloid  tumours,  other  va: 
of  central  sarcoma  occur  within  the  jaw-bone 
are  most  frequently  seen  in  the  antrum.  Th< 
usually  composed  of  round  or  oval  cells,  are  vei 
and  succulent,  of  rapid  growth,  tending  to  < 
into  neighbouring  cavities,  to  fungate  tbrou^ 
skin,  to  affect  the  lymphatic  glands,  and  to  b 
disseminated. 

As  they  increase  in  size,  they  expand  the  wall 
antrum  on  all  sides.  Thus,  they  thrust  inwarc 
outer  wall  of  the  nostril,  and  obstruct  respiration 
push  up  the  floor  of  the  orbit  and  cause  protrus 
the  eyeball ;  backwards,  they  extend  to  the  pha 
and  downwards,  they  either  cause  the  hard  pal 
bulge,  or  else  make  their  way  between  the  two  1 
of  compact  tissue  of  the  alveolar  process,  and, 
loosening  one  or  more  of  the  teeth,  fungate  th] 
the  gums.  Any  tumour  growing  within  the  an 
tends  to  distend  the  cavity  in  this  way,  but  mali^ 
tumours  do  so  in  a  more  typical  manner  than  d 
innocent  growths.  Glandular  affection  is  not  coi 
in  cases  of  sarcoma  of  the  antrum,  but  does  some 
occur. 

In  addition  to  the  myeloid  tumours,  fibro-i 
mata  occasionally  develop  within  the  lower  jaw- 
These  are  sometimes  hard,  and  fibrous  on  sa 
and  contain  within  their  substance  numerous  os 
granules.  They  are  apparently  not  very  malig 
and,  when  completely  removed  with  the  bone  in  i 
they  grow,  do  not  seem  prone  to  recur. 

The  periosteal  sarcomata  of  the  lower  jaw  d 
present   any   important    points    of    difference 
similar  tumours  on  other  bones.     They  are  moff 
rapid  growth,  and  are  very  malignant. 

Carcinoma. — True  carcinomatous  tumours 
met  with  in  the  antrum,  developing  in  this  c 
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epithelium  of  its  mucous  lining.  They  grow 
iy  people,  and  tenil  to  run  ft  rapid  course,  afFect- 
the  gkindg  and  becoming  disseminated.  Histologi- 
ly,  they  are  found  to  be  either  epitheliomata,  or 
leroidal-celled  encephaloid  cancers. 
RKvltilocnlar  cystic  tamour.^The  so-called 
dtiloculftr  cystic  tumour  appears  to  stand  between 
a  solid  gfowtha  on  the  one  hand  and  the  ti-ue  eysts  on 
B  otbei-;   on  flctiiunt  of  its  structure,  it  is  sometimes 


Bed  "  cj^-tic  epithelioma."  These  growths  {which  in 
lie  country  have  been  especially  etudieil  by  Mr. 
Ire*)  are  rare,  and  have  until  late  years  been  very 
iperfectly  understond,  so  that  specimens  of  maxiOa? 
lated  by  cysts  have  been  generally  described  as 
stances  of  true  simple  cystic  disease  of  bone.  It 
lut  not,  however,  be  thought  that  in  these  tumours 
lere  is  no  new  gi'owth,  for  there  may  be  so  much  as 
I  give  the  appearance  of  a  solid  tumour,  or  so  little  bh    i 
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to  make  it  appear  that  the  jaw-bone  ia  e^uid 
merelj  by  collections  ot  dark,  brownisli  fluid.  Hal 
locular  cystic  tumouTB  are  meet  conunon  ia  the  Itn 
jaw,  and  aie  of  endoHteal  or  central  giowtii.  It 
appear  to  originate  in  an  ingrowth  uf  the  efdtheln 
of  the  gum,  and  oocaaionaUy  follow  injury  or  car 
of  the  teeth.  The  disease  may  occur  at  any  period 
life,  but  is  most  common  between  the  ages  of  twaii 
and  forty.    Growth  is  geneisUy  alow,  imd  five  <v  t 


Section  of  a  Hu  Ulacnlar  Cystio  Tumour  of  the  Lomr  Tu 

Tbo  matrix  iB  fib  as,  aoi  ooutainH  naeaee  of  opitliaEil 
cells,  which  bto  breakiitff  down  in  their  moro  coBtnl  puti. 
(ZeJBB,  A.) 

years  may  elapse  before  the  patient  applies  for  bM 
ment.  The  tumours  are  not  malignant,  and  show  i 
tendency  to  affect  the  glands  or  to  diaseioinate.  lb 
expand  the  jaw-bone,  more  especially  on  its  inner  ad 
and  are  frequently  very  hard  and  bony  to  the  tond 
they  are  occasionally  elastic  and  craclding ;  the  tw 
become  loosened,  and  fall  out,  and  from  their  mf 
alveoli  there  may  be  a  discharge  of  stic]^  fioid. 
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n  of  the  jaw-bone  will  show  that  the  osseoiffi 
9  is  expanded,  and  that  the  cavities  in  it  are 
itly  by  a  solid  growth  of  soft  fibrous  or  fleshy 
,  partly  by  fluid  which  is  blood-stained,  serous, 
IS.  The  septa  which  divide  the  cysts  from 
bher  are  generally  incomplete,  and  are  either 
•r  osseous.  The  cysts  vary  in  size  from  that 
It  pea  up  to  an  inch  or  an  inch  and  a  half  in 

scopical  examination  shows  that  the  new 
is  composed  of  a  fibrous  stroma,  in  which 
ledded  columns  or  groups  of  epithelial  cells, 
more  central    parts    of    these   groups,  the 

seen  to  be  undergoing  mucoid  or  colloid 
Ltion,  and  it  is  by  this  destruction  that  the 
)r  cysts  are  formed ;  the  outermost  cells  in  the 

are  often  cylindrical.  It  will  thus  be  seen 
ie  multilocular  cysts  are  produced  by  an  in- 
)f  columns  of  epithelium  from  the  gum  into 
bone,  and  it  is  by  the  subsequent  disintegra- 
he  cells  which  form  the  tiunour  that  the  cysts 
loped.  The  latter  are  therefore  secondary  or 
.tion  cysts,  and  are  strictly  comparable  with 
3neration  cysts  which  are  common  in  the 
1  sarcomata. 
isteal  cysts. — The  periosteal  cysts  of  the 

collections  of  fluid  situated  beneath  the 
mi  of  the  fangs.  They  seem  to  be  of  inflam- 
origin,  and  are  generally  connected  with 
eeth,  or  with  fangs  left  behind  after  imper- 
:action.  They  vary  in  size  from  that  of  a 
.  walnut,  and,  when  large,  cause  thinning  of 
jrjacent  bone.  They  are  of  common  occur- 
id  sometimes  cause  considerable  pain. 
mB  cysts  of  the  antrum. — Distension  of 
um  by  fluid  is  most  probably  in  all  ctuses  the 

the  formation  of  a  cystic  tmnour  in  its  lining 
le,  and  not  of  distension  by  its  own  secretion. 

u  2 
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Such  cjMtB  are  of  a  perfectly  inuoceat  nature,  and  nuy 
occur  at  all  ages ;  they  are  not  accompamad  by,  v 
dependent  od,  the  development  of  amy  solid  growtfa. 
In  cystic  disease  of  the  antrum,  this  cavity  is  dis- 
tended in  the  same  manner  as  by  a  malignant  tomDor, 
but  there  is  no  fuugation,  growth  is  not  rapid,  uid,  u 
the  bone  is  thinn^  the  presence  of  fluid  beconw  1 
more  apparent.  I 

Dentigeroiu     cysti.  —  Dentigeroos    cysta  U  J 
cavities  containing  serous  fluid,  dependent  upon  it- 1 
pacted,  misplaced  teeth,  i.e.,  they  axe  »Mociitwli|ttl 
some  impairment  of  the  normal  proceesof  denti^l 
resulting  in   the  retention   of    the  tooth  or  tMlkl 
within   the   alveolar  prooeee  of  the  maxilla.   VA 
scarcely  an  exception,  dentigeroua  cysts  are  toraai  * 
connection  with  the  permanent   and  not  yn&  ^ 
milk  teeth,  and  occur  more  frequently  in  <aM  ■ 
retention  of  the  canine  tooth  thaji  of  any  o&er.  0 
by  no  means  follows,  however,  that  cyete  reaultiii'! 
cases  of  retained  permanent  teeth. 

-  Dentigeroua  cysts  an 

^^  by  a  distension  of  the  tootW 

with  fluid  secreted  by  ti»i^ 
lium  of  the  enamel-pnlp.  On* 
quently,  the  crown  of  the  to« 
itself  projects  into  the  »^' 
the  cyst,  just  as  it  fonnei^" 
into  its  own  tooth-aac,  and  ttiMf 
is  fixed  into  the  sao-waO.  At"* 
cyst  enlarges,  it  expandBlb]'^ 
bone,  and  forms  a  rounded,  el*^ 
_'  swelling,  the  thin  bony 
of  which  often  crackles 
the  pressure  of  the  finger.  In"* 
of  undue  retention  of  the  permanent  teeth,  the^ 
teeth  lire  very  late  in  being  cast,  and  an  enmoi** 
of  the  mouth  will  therefore  show  either  thrt  •  ^ 
tooth  is  i-etained  in  that  part  of  the  jaw  iAb»  l* 
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tfeweUing  is  situated,  or  else,  if  the  Jatter  has  been 
already  shed,  that  a  permanent  tooth  is  missing. 
Although  the  retained  tooth  is  at  first  adherent  to  the 
sac-wall,  it  becomes  detached  after  a  time,  and  may 
he  found  loose  in  the  cavity.  Dentigeroue  cysts  appear 
to  be  most  common  in  young  adults,  but  have  been 
met  with  in  middle  age. 

Diffaxed  OBBeoiu  growths.— The  bony  tumouni 
■which  are  found  in  the  antrum  are  peculiar  in  this 
respect,  namely,  that  instead  of  growing  from  some 
tine  definite  portion  of  the  antral  wall,  they  are  ilif- 
fiised  over  the  whole  area  of  the  latter.  Thei-e  is 
thus  no  definite  tumour,  but  rather  a  general  thicken- 
ing of  the  whole  of  the  bone  which  encloaea  the 
antrum,  and  a  consequent  gradual  obliteration  of  the 
1' antral  cavity  by  the  new  bone  thus  formed.  But 
]  although  the  increase  of  bone  is  mainly  confined  to 
'the  neighbourhood  of  the  antmm,  it  extends  after  a 
-time  to  the  other  portions  of  the  superior  maxilla, 
ftaid  may  thus  form  a  very  considerable  tumour.  The 
j  growth  of  these  osteomata  is  slow,  and  may  extend 
]  over  many  years ;  their  clinical  course  is  entirely  inno- 
jcent;  they  are  of  mre  occurrence,  and  are  usuiiUy 
found  in  young  people. 

Cartilagiuoiui  tumours  of  the  maxilLt  ai-e  ex- 
[  trem.ely  rare;  as  in  many  other  bones,  the  growth  of 
the  cHitilage  Ls  usually  associated  with  that  of  saiiso- 
matous  elements, 

Odontomataj  or  tumours  of  the  teeth,  may  be 
i  either  composed  of  true  bone  or  of  enamel.  The  latter 
.never  cause  any  symptoms,  and  are  of  little  practical 
I  Interest,  but  the  exostoses  of  the  fangs,  as  well 
a«  the  tumours  which  cause  the  so-called  "warty 
teeth,"  may  be  the  cause  of  much  trouble  and  pain, 
..and  may  form  very  considei'able  growths  in  the  jaw- 
I  bones.  These  warty  teeth  are  subdivided  into  two 
,  varieties — the  circumscribed  and  the  diifuse  dentinal 
odontomata.     In  the  foimer,  a  portion    t>^  a,  6«\^ 
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tooth  is  alone  occupied  hj  a  small  oatgrowih.  In 
the  latter,  the  whole  tooth  is  misshapen  and  faultily 
developed,  its  place  being  taken  by  an  irregular  mass 
of  dentine,  enamel,  and  bone,  whilst  sometimes  two 
teeth  are  fused.  Tumours  of  this  nature  are  very 
rare.  The  largest  specimen  hitherto  described  was 
as  big  as  a  turkey's  ^g,  and  another  as  large  as  a 
chestnut  is  on  record.  They  grow  within  and  e^)and 
the  jaw-bone,  and  have  hitherto  been  met  wikh  only 
in  the  inferior  maxilla. 


CHAPTER  XXXVI. 
DXSBASIIS    or   THE  SPINE. 


Cahies  of  the  Bpine,  or  Pott's  disease,  is  a  atrumouB  ] 
osteitis  affecting  the  bodies  of  the  vertabrie. 

It  occurs  especially  in  scrofulouB  children,  but  is  i 
limited  to  any  age,  and  is  frequently  attributed  to  I 
some  injury.     Any  part  of  the  spine  may  be  affected, 
but  the  dorso-lumbar  region  is  more  often  involved 
than  any  other. 

The  disease  commences  in  most  cases  as  caries  of  the 
cancellous  tissue  of  the  anterior  part  of  the  vertebral 
bodies  immediately  beneath  the  compact  boue  to  which 
the  intervertebral  discs  are  attached.  In  other  cases 
the  disease  appeara  to  be  primary  in  the  intervertebral 
discs,  and  only  secondarily  extends  to  the  bodies. 

Sometimes  the  destructive  process  commences  in.  a 
single  vertebra,  and  extends  from  th  is  as  from  a  centre 
to  the  neighbouring  vertebrie.  In  other  specimens  it 
is  evident  that  the  caries  has  been  originally  diffuse, 
and  has  implicated  many  paj^ts  of  the  spine  at  one 
(Old  the  same  time. 

The  changes  that  occur  in  strumous  osteitis  have 
already  been  described  in  detail.  In  the  spine  the 
process  commences  as  a  very  insidious  form  of  inflam- 
mation, accompanied  by  a  growth  of  lowly  orgamifid. 
granulation  tiseue  in  the  canceUouH  s^ia£ea.  "YVw.  S:*. 
followed  hy  lare/action  and   abaorptiou  ot  ^e  *».vi.- 
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celloue  bone,  and  by  caseation  or  calcareons  de^enaa- 
tion  of  the  inflamnmtoi'j  products.  As  in  all  cases  of 
strumous  oBteitis,  tuboi'cle  is  to  be  found  on  micro- 
scopical examination.  By  a  coutinu&nce  of  this 
process,  the  body  of  the  diseafied  vertebra  ie  gradntJly 
destroyed,  and  the  granulatiomi  ext«nd  into  and 
destroy  the  intervertebral  discs,  and  tlien  involve  tie 
neighbouring  vertebi-».  It  is  to  this  gradual  de- 
struction of  the  bone  that  one  of  the  most  notable 
symptoms  of  spinal  caries  is  due,  namely,  angnltf 
curvature.  The  weight  of  the  head,  shoulders,  and 
trunk  is  transmitted  to  the  lower  extremities  through 
the  vert-ebral  bodies,  and  it  is  evident  that,  if  these 
soften  and  cvumble  away,  the  yielding  and  pulpj 
boiies  will  be  crushed  together  by  the  superimpOGBii 
weight,  BO  that  as  fast  as  the  bone  is  absorbed  l^ 
the  granulation  tissue  just  so  fast  are  the  diseased 
bodies  and  discs  compressed.  But  the  spinous, 
transverse,  and  articular  processes  are  not  destroyed  ] 
and  if  the  anterior  part  of  the  spinal  column,  which 
is  formed  by  the  bodies,  is  shortened,  whilst  the  pos- 
terior part,  formed  by  the  processes,  is  intact,  it  ii 
evident  that,  as  the  bodies  are  compressed,  the  spinoDS 
processes  must  project  backwards.  In  this  way  the 
angular  curve  is  produced,  the  apex  of  the  angle 
being  formed  by  the  spiue  of  that  vertebra  which  is 
neai-est  the  centre  of  the  destructive  process. 

The  further  course  of  a  case  of  Pott's  disean 
depends  much  on  the  circumstances  in  which  the 
patient  is  placed.  When  he  is  kept  at  rest  and  under 
good  hygienic  conditions,  the  caiies  may  stop,  the  in- 
flammatory exudation  may  cea^e,  the  caseation  of  the 
granulation  tissue  may  give  way  to  organization  and 
formation  of  fibrous  tissue,  and  the  diseased  vertebrK 
may  be  fixed  to  one  another  by  fibrous  adhesions  Cff 
by  bony  anchylosis,  any  angular  curve  which  has  been 
produced  being  thus  rendered  permanent.  This 
repaintive  process  is  not  limited  to  the  vertebral 
bodies,  }>'  '  '  'ed  Viy  tlianges  ia  t\\e  \iAstrjcrtjSvitA 
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which  reniilt  in  fixation  of  these  joints 
(,  and  in  the  fonnation  in  some  cases  of 
Vy  plates  uniting  the  transverse  processes, 
Ui  a  large  majority  of  cases  no  such  favourable 
nination  as  that  above  desciibed  takes  place,  and 
I  constant  rubbing  of  the  diseased  bones  causes  the 
[res^on  and  extension 

d^tructive  process.  Fir.,  60. 

such    patients   the 

Illation  tissue  breaks 

into  ill-formed  ca- 

pus,  which  escapes 

[High  apertures  at  the 

3r  sides  of  the  ca- 

vertebra,    and    in 

oy  cases  strips  the  an- 

common  ligament 

its  attachment  for 

Qsiderable     extent, 

ty  frequently  the  liga- 

iit    effectually    resists 

pressure  of  the  piis, 

causes  it  to  make  its  ■■'■'ty 

r  laterally  to  the  soft 

tees  at  the  sides  of  the    v.^C»  V'''''i.^,°^'''*r™>tf'i?f' 

L_  „  luflc!  ana  beon  tloBtrojail  with  the 

meed  vertebra.     From   greater  put  of  the  vfrtehml  bodiee 
Isituation  it  may  either   on  either  aide  of  it.    The  aatei-ior 

k:  backwrf.  with  ss"i»s"."r.s:?.ifffi 

ypostenor  branches  ot  angular  ourre. 

tiiitercostal  or  lumbar 

►ies  and  nerves, forming  adorsal  oi' lumbar  abscess, 

■lay  pass  forwards  into  the  tissues  on  tlie  front 

I'Sides  of  the  spine. 

'   such  an  abscess  forms  in  the  cervical  region,  it 

f    point  behind  the   pharynx,  may  pass  laterally 

k'een  the  muscles  of  the  neck,  may  track  down- 

ws  and  enter  the  axilla  with  the  aidllary  vessels 

MQerves,  or  in  rare  cases  extend  into  the  mediastina. 

"lien  the  lower  dorsal  vertebrte  are  involved,  the 
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puB  often  tracks  downwards,  passes  beneath  the  Iiga- 
mentum  arcuatum  internum,  and   thus  enters  iiie 
sheath  of  the  psoas  muscle ;  or,  in  cases  where  the 
lumbar  vertebrae  are  themselTOs   diseased,  the  poa^ 
escaping  at  the  lateral  margins  of  the  bodies,  is  dis- 
charged directly  into  the  fibres  of  the  psoas  wfaid 
are  attached  to  this  part  of  the  spine.     In  either  ose^ 
the  pus  collects  slowly  in,  and  gradually  tracks  along; 
the  muscle  until  it  passes  with  it  from  the  abdomeii 
to  the  inner  side  of  the  thigh. 

When  the  pus  misses  the  sheath  of  the  psoa8,it  eithff 
enters  that  of  the  iUacus  muscle,  and  points  abon 
Poupart's  ligament,  or  else  it  paases  down  into  die 
pelvis.  From  the  pdvis  it  may  escape  hy  ]pBm% 
through  the  sacro-sciatic  notch  and  pointing  bs  t 
gluteal  abscess,  by  tracking  along  the  rectum  into  tb 
ischio-rectal  fossae,  or  by  bursting  into  one  of  the  hoDor 
viscera.  Wherever  the  abscesses  are  situated,  tiie^  u* 
always  at  first  chronic,  and  extend  very  slowly.  I» 
some  rare  cases,  where  treatment  is  rigicQy  carried  oi^ 
the  fluid  portions  of  such  pus  may  be  absorbed,  ani 
the  more  solid  parts  may  remain  as  a  gritty  or  chee^ 
mass  for  many  years.  More  commonly,  after  readh 
ing  *a  cutaneous  surface,  the  abscess  bursts,  and,  be* 
coming  contaminated  by  exposure  to  the  air,  a  nui* 
acute  inflammation  of  the  abscess-sac  ensues,  pnsi* 
secreted  more  rapidly  and  in  larger  quantities,  av 
suppurative  or  hectic  fever,  amyloid  disease,  or  gewf" 
tuberculosis  brings  about  a  fatal  termination.  In  w 
larger  number  of  discharging  abscesses,  small  cnin)* 
of  dead  bone  may  be  found,  and  in  many  cases  seqofl^ 
of  considerable  size  are  formed,  which,  being  nnmto 
escape  from  the  seat  of  their  formation,  keep  up  i 
constant  discharge  of  pus,  and  prevent  sinuses  fn* 
healing. 

The  spinal  cord  in  most  cases  of  angular  eorff^ 
ture  escapes  compression  for  the  reason  that,  tki 
inter-articular  joints  being  intact,  the  cnrvataie  dotf 
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3ause  a  narrowing  of  th«  spinal  eanal.  This, 
lowever,  ia  not  always  the  case,  and  in  many  speci- 
Deos  the  calibre  of  the  canal  is  distinctly  diminished 
ty  a.  backward  displacement  of  the  softened  bone  at 
he  seat  of  the  greatest  curvature.  Such  a  narrowing, 
ortimately,  does  not  necessarily  imply  interference 
'ith  the  functions  of  the  spinal  cord,  and  it  is  certain 
hat  the  latter  can  indeed  be  considerably  compressed 


irithoiit  any  aymptoms  arising,  provided  that  the 
lattening  is  gradual,  and  not  the  result  of  sudden  dis- 
slacement.  In  some  cases,  nevertheless,  paraplegia 
loes  occur,  and  appears  to  be  caused  by  an  extension 
^  inflammation  to  the  meninges,  with  resulting 
pachymeningitis,  or  by  the  exudation  of  inflammatory 
poducts  into  the  spinal  canal.  In  the  large  majority 
pf  coses,  moreover,  the  paraplegia  is  transn:T\\,,  Mii. 
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although  in  some  it  is  rendered  permanent  by  leuon 
of  structural  changes  in  the  cord  itself,  yet  in  awt 
instances  a  good  prognosis  may  be  given  if  the  pan 
is  otherwise  not  too  Si,  and  is  placed  under  appropnii 
treatment.  It  should  be  added  that,  in  cases  of  dueMi 
of  the  cervical  spine,  the  danger  of  pressore  on  tb 
spinal  cord  by  displacement  of  the  diseased  vertetai 
is  much  greater  than  in  dorsal  and  lumbar  cann 
where  the  parts  are  steadied  by  the  ribs,  by  thelufi 
trunk-muscles,  and  by  the  greater  size  of  the  oRwaei 
vei-tebral  bodies. 


Lateral  ciu'vature  of  the  spine  is  commonly  tl» 
result  of  muscular  weakness  and  overwork  in  growing 
girls  and  boys  about  the  age  of  puberty,  at  a  tin 
when  great  demands  are  made  on  the  strengtli.  » 
is  also  caused  by  anything  which  renders  one  ^ 
shorter  than  the  other — e,g,y  old  hip  disease-w 
spine  being  obliged  to  curve  in  order  to  allow  the  fo» 
to  reach  the  ground.  Some  of  the  very  worst  cm* 
I'esult  frpm  an  altogether  different  cause,  namdj* 
the  falling  in  of  the  ribs  which  commonly  foDo« 
ompyjpma. 

So  soon  as  the  muscles  lose  tone  and  cease  *• 
support  the  spinal  column,  the  ligaments  yield  aw 
allow  the  curvature  to  commence.  The  direction  » 
the  ciu:*ve  is  to  a  great  extent  determined  by  the  haw* 
or  occupation  of  the  patient,  but  the  most  comnj* 
primary  deviation  is  seen  in  the  upper  dorsal  regi* 
with  the  convexity  to  the  right. 

As  soon,  however,  as  the  upper  part  of  the  spw 
curves  to  the  right,  the  lumbar  region  develops* 
compensatoiy  curve  to  the  left,  this  being  neoe8*T 
in  order  to  allow  the  patient  to  maintain  the  uprip* 
posture.  At  the  same  time  that  the  lateral  curwto* 
occurs,  the  vertebrae  also  rotate,  the  rotation  alw^ 
being  in  one  direction.     The  bodies  are  turned  to«tf* 
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the  convexity  of  the  curve  and  the  sphies  towards  the 
concavity,  so  that  the  transverse  processes  towards 
the  convexity  are  thus  thrust  backwards  and  made 
to  project.  The  ribs  necessarily  follow  the  rotatory 
movements  of  the  spine,  and  the  shape  of  the  thorax 
is  altered  in  proportion  to  their  displacement;  the 
shoulder  is  thrust  up,  and  the  hip  on  the  same  side 
raised.  In  cases  of  long  standing,  the  bodies  of  the 
vertebrae  and  the  intervertebral  discs  become  in  time 
compressed  on  the  side  of  the  concavity. 
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CHAPTER  XXXVII, 

DzsaASBS  or  jozmts^ 


»XiB    OR    BB&OVS     ■TVOVini. 

A  SIMPLE  synovitis  is  an  inflammation  of  the  synoviil 
membrane  which  is  not  dependent  upon  any  cans^ 
tutional  disease  or  upon  the  introduction  of  sepft 
material  from  a  wound  or  neighbouring  inflammaliHa. 
'  This  is  one  of  the  commonest  troubles  to  which  joisd 
are  liable,  and  affects  particularly  those  articulatioDi 
which  are  the  most  freely  movable  and  the  most  ex- 
posed. The  usual  causes  of  simple  synovitis  are  injoxy 
and  exposure  to  cold  or  wet. 

Acute  synovitis. — ^The  changes  in  the  synovU 
membrane  do  not  differ  from  those  met  with  in  in- 
flammations of  other  soft  tissues.  At  first  then  ii 
intense  hypersemia,  followed  shortly  by  sweHingi  M^ 
exudation  of  fluid  both  into  the  membrane  itself  oi 
into  the  articular  cavity.  The  swelling  is  greatest  in 
the  situation  of  the  normal  folds ;  e.g.,  in  the  ligameDta 
mucosa  and  alaria  of  the  knee,  which,  by  their  incrM 
in  bulk,  overlap  the  cartilages,  and  contrast  strong 
with  the  pearly- white  colour  of  the  latter. 

Microscopically  examined,  there  is  seen  to  be  jboA 
cell  exudation  into  the  perivascular  spaces,  with  swdt 
ing  and  softening  of  the  connective  tissue  ^^ 
excess  of  fluid  in  which  it  is  soaked.  The  dilated 
capillaries  occasionally  give  way,  and  thus  cause  miniito 
extravasations  of  blood.  The  leucocytes  escape  into 
the  substance  of  the  membrane  itself,  and  ako  pene 
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tween  the  endothelial  cells  and  reach  the 

cavity.      The  endothelial  cells  appear  to 

with  unusual  rapidity,  and  are  liable  to  be 

Qto  the  joint  in  considerable  numbers. 

ges  in  the  synovial  fluid. — In  the  early 

E  an  acute  synovitis,  the  synovial  fluid  is 

Lcreased  in  quantity,  but,  as  the  inflammation 

3S,  the  normal  secretion  is  mingled  with  serum 

ng   proportions,  and    afterwards  with    the 

*ming  elements  of  the  blood,  and  with  red  and 

■puscles.    At  flrst  the  fluid  is  clear,  but  later  on 

les  cloudy,  opalescent,  or  blood-stained.     In 

ere  the  original  injury  has  been  severe,  there 

L  considerable  extravasations  of  blood  into  the 

cavity.     In  most  cases  the  blood  does  not 

some  time,  probably  on  account  of  its  ad- 

with  the  serum  and  synovia,   as  well   as 

of  the  smooth  endothelial  Hning  with  which 

3ntact. 

dmpl^  acute  synovitis  undergoes  resolution, 
ation  of  cells  ceases,  the  vascularity  subsides, 
[ed  fluid  is  absorbed,  and  the  membrane  and 
3tion  again  present  a  natural  appearance, 
ihere  is  much  extravasated  blood,  resolution 
illy  greatly  prolonged. 

eumte  and  chronic  ssnuovitis. — If  a  joint 
the  seat  of  an  acute  synovitis  be  not  kept  at 
SI  sufficient  length  of  time,  the  inflammatory 
is  liable  to  pass  into  a  sub-acute  or  chronic 
id  the  absorption  of  fluid  from  the  articular 
tases.  In  other  cases,  the  inflammation,  from 
ming,  is  of  but  slight  intensity, 
s  form  of  synovitis  there  is  little  hypersemia, 
n  a  good  deal  of  swelling,  and  where  the 
ition  is  of  long  standing  the  membrane  itself 
to  be  much  thickened  by  the  formation  of 
issue. 

aid  in  the  joint  is  generally  greatly  in  excess 
is  natural,  and  consists  chiefly  of  serum.    It 
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is  Ui4iially  quite  clear,  but  may  contain  snuiU  shreds  ai 
fibrin,  or  the  melou-st*d  bodies  which  are  more  com- 
monly Ge«n  in  burss.  The  loug-continued  distensiaii 
of  the  joint  is  liable  to  result  in  the  Htretehing  aEd 
weakening  of  its  capsule  and  ligaments.  The  tenns 
" hydraithrosiB "  Bud  "hydrops  aiticuli"  have  tieea 
applied  to  the  more  chronic  forma  of  ^novitis  with 
efihsion. 

ACITTS  SVTPirSATZVB  ASTBXITZB. 

Acute  suppuiiitive  iirthiitia  is  a  general  septic  in- 
fiammiitiou  oi  all  the  stiuctui-es  which  entei-  into  tbe 
formation  of  a  joint.  It  may  be  pi-oduced  in  one  of 
the  following  ways; — 

1.  By  a  wound  which  opens  the  articular  ca'ritj'. 

2.  By  extension  of  inJlanimatioii  from  the  articulM 
boue,  especially  by  tracking  of  pus  in  cases  o£  acute 
periostitis,  or  by  the  rupture  of  an  abscess  in  tbe  bone. 

3.  By  extension  of  suppuration  from  the  soft 
tkaues.  This  is  rare  in  cases  of  simple  suppuration, 
but  may  result  from  sloughing  of  the  tissues  over* 
joint  after  an  injury,  from  phlegmonous  eiysipela*, 
or  from  extension  of  suppuration  from  a  bursa  wMuh 
communicates  with  the  articulation — e.g.,  the  buisa 
beneath  the  psoas. 

4.  Aa  a  complication  of  various  forms  of  blood' 
poisoning,  especially  pyiemia,  puerperal  fever,  am' 
more  rarely  typhoid  fever,  scarlatina,  gonorrhcea,  &c. 

The  synovial  membrane  is  the  first  of  the  articnlai" 
structui'es  which  shows  signs  of  inflammation.  It 
becomes  at  first  bright  red  and  swollen,  iind  in  a  very 
short  time  it  loses  its  polished  appearsnce,  and  is 
covered  with  shreds  of  adherent  fibrin.  If  tbe  latter 
are  peeled  off,  the  synovial  surface  is  found  to  Iw 
rough  and  velvety,  like  gmuulation  tissue.  Tbe 
synovial  fluid  is  increased  in  quantity,  soon  become* 
Uood-stained  and  opalescent,  and  very  shortly  » 
mingled  with  pus  which  has  been  secreted  by  ^ 
inflamed  synovial  surface. 
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Within  a  day  or  two  the  inflammatory  process  ex- 
tends from  the  synovial  membrane  to  the  cartilages, 
and  the  latter  lose  their  pearly- white  colour,  are  per- 
meated by  new  blood-vessels,  and  ulcerate  in  patches, 
or  necrose  and  are  cast  off  in  shreds. 

The  ligaments  share  in  the  general  suppuration ; 
their  dense  structure  is  split  up  by  infiltration  of 
serum  and  pus,  and  they  become  ragged  and  shreddy, 
yield,  and  allow  displacement  of  the  articular  surfaces. 
The  bones  are  not  spared.  The  cartilages  being  de- 
stroyed, osteitis  ensues,  and -the  usually  smooth  layer 
of  articular  bone  becomes  rough  and  carious.  The 
peri-articular  tissues  share  in  the  genei*al  suppuration, 
and  abscesses  form  around  the  joint.  In  many  cases 
the  suppuration  in  the  tissues  is  the  result  of  the 
yielding  of  the  softened  and  distended  capsule,  which 
thus  allows  the  sudden  escape  of  its  contents.  This 
is  a  fact  of  much  clinical  importance,  for,  when  the 
pus  escapes  from  the  joint,  the  swelling  and  pain  in 
the  latter  often  partially  subside,  and,  unless  the 
surgeon  be  on  the  watch  for  it,  he  may  overlook  the 
pus  outside  the  articulation.  In  cases  of  acute  sup- 
puration of  the  knee,  collections  of  pus  may  extend 
amongst  the  muscles  of  the  thigh  almost  as  high  as 
the  hip-joint. 

The  microscopical  appearances  in  suppurative 
arthritis  do  not  differ  from  those  ordinarily  met  with 
in  acute  inflammations  of  bone  and  soft  tissues  in  other 
parts  of  the  body,  and  require  no  special  description. 

Acute  suppurative  arthritis  is  accompanied  by 
much  redness  and  swelling  of  the  inflamed  joints, 
by  great  pain,  and  severe  constitutional  disturbance. 
If  not  properly  treated,  it  may  terminate  fatally,  and 
in  many  cases,  even  when  by  free  incisions  the  pus 
has  been  satisfactorily  evacuated,  amputation  has 
subsequently  to  be  resorted  to  on  account  of  the 
exhaustion  which  follows  the  discharge  of  large 
quantities  of  pus,  and  the  accompanying  su)^)^\3cc^\ivM^ 
fever. 
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If  recovery  ensues,  the  joint  is  usually  left  in  a 
state  of  bony  anchylosis,  and,  this  being  the  case,  it 
is  evidently  of  the  utmost  importance  to  see  that 
the  limb  is  kept  in  as  good  a  position  as  possible.    In 
such  cases,  after  the  pus  has  been  evacuated  and  the 
acuteiiess  of  the  inflammation  has  subsided,  the  sup- 
puration gradually  ceases.     The  cells  which  have  beaa 
exuded  into  the  substance  of  the  synovial  membrane, 
cartilage,   bone,   &c,,   are   gradually   developed  into 
fibrous  tissue,  in  which,  where  it  is  in  contact  with 
osseous  tissue,  bone  salts  .are  subsequently  deposited. 
The  hyperaemia  subsides ;  the  fibrous  tissue,  which  is 
not     ossified,    shrinks;   the    cavity    of   the   joint  is 
<)l)litenited;  and  the  articulation,  as  such,  ceases  to 
exist. 

In  favourable  cases,  and  especially  in  children, 
when  the  pus  has  been  early  evacuated,  a  more  or 
less  movable  articulation  may  remain,  though,  it 
best,  such  a  joint  is  permanently  weak,  and  stiiff 
than  iiatui'al. 

AClTTfi   AltTBRZTZB    OF    IVTAXTB — ACUTM 


These   names   are   applied   to   cases  of  acute  sop- 1 
purative  arthritis  occurring  in  infants  and  childrtD, 
and  resulting  from  inflammation  of  the  articular  bone- 
Attention  has  been  specially  directed  to  this  subject  Ij 
Mr.  T.  Smith. 

The  patients  who  are  the  subjects  of  this  form  rf 
<lisease  are  seldom  more  than  a  year  or  eightew 
months  old.  The  joints  most  commonly  affected «« 
the  hip,  knee,  shoulder,  ankle,  and  elbow. 

The  clinical  course  Ls  rapid,  and  does  not  dife 
materially  from  that  of  acute  suppurative  arthnt* 
due  to  injury.  In  some  cases  there  is  a  history  of* 
blow  or  other  injury;  in  others,  none  can  beobtainrf- 

The  disease  appears  to  commence  as  an  acute  ifr 
flammation  of  the  most  recently  formed  bone  »roQ)» 
the  centres  of  ossification    and  commonly  results  w 
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Ktlie  formation  of  a  minute  seqiiesti'uni, 
tills,  pus  is  formed,  and  subsequently  mitken 
into  the  neighbouring  articuloi*  cavity,  tLe 
!  by  which  the  puB  eacapea  into  the  joint  from 
ihyais  bein^;  often  so  minute  that  the  real  ciiu.se 
ii'thritis  is  liable  to  be  overlooked  unless  :i 
is  made  of  the  articular  bone.  This  escape  of 
is  followed  by  acute  arthritis  iind  the  formation 
irticular  abscesses. 

'  cases  terminate  fatally,  but,  if  an  eai'ly  exit 
1  to  the  pus,  the  patient  _ 

biy  recoveiB.  lu  some 
IB  the  joint,  in  epite  of 
lencsa  of  the  inflnmma- 
FerH  comparatively  little 
mt  injui^.  In  othern, 
ire  unfortunately  the 
innuon,  the  growth  of 
e  is  seriously  affected, 
i  articuhii'  extremity 
inently  deformed.  In 
es  the  joint  is  liable  to 
emely  loose  and  Uail- 
d,  in  the  case  of  the 
ctremity,  is  unable  to 
adequately  the  weight 

e  epiphysitis  is  not, 

,  limited  to    infants, 

(  of  a  pi'ecisely  similai     ^^^^ 

are  not    infrequently    from  u 

h.  in  older  chilih-en  and 

;  adulta,  aud  run  a  veiy  similar  coiu-se.     The 

Ethe  necroaia  in  thesocases  is  nevertheless  liable 

ch  greater  thiin  iu  infanta,  and  sequestra  of  fon- 

3  aisa  may  lie  formed.     The  tendency  of  the 

extend   into  tho  neighbouring  joint   and  to 

ale  artliritia  is  unfortunately  as  gi'eat  in  these 

in  the  younger  [Mitieutti,  and  the  prospects  of 


Sectiouof  the  Uppt-rPdrt 
o[  n  TibJB,  ahowiog  a  m- 
■luestnun  of  ciuiiwllaaB 
"■■--  NeeroBls  reaultpcl 
:nta  ppiphysitia. 
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recovery  with  a  movable  articulation  are  by  no  means 
so  good. 

AltTBRZTZB    rOlMlMO'WlVa   TBB 


Of  all  the  exanthemata,  scarlatina  is  more  frequently 
followed  by  inflammation  of  the  joints  than  is  any 
other.  In  eases  otherwise  uncomplicated  there  is  fre- 
quently a  sub-acute  synovitis  of  several  articulationsy 
resembling  closely  in  its  clinical  characters  the  syno- 
vitis of  acute  rheumatism,  and  running  a  simikr 
course.  In  those  cases  of  scarlatina,  however,  which 
are  complicated  by  parotid  buboes,  sloughing  of  the 
tonsils,  &c.,  there  may  be  a  genuine  pyaemic  arthritis, 
which  runs  the  course  typical  of  such  a  disease. 
Mumps,  dysentery,  and  measles  may  be  followed  k 
similar  inflammation  of  the  joints.  Typhoid  fevff 
and,  more  rarely,  small-pox  may  also  be  followed  by 
disejise  of  the  articulations. 

In  many  cases,  and  especially  after  typhoid,  one 
joint  alone  is  attacked,  and  of  all  joints  the  hip  is  that 
most  frequently  implicated.  The  character  of  the 
inflammation  differs  in  different  cases.  In  some  there 
is  a  simple  synovitis;  in  others,  a  more  general  arthritis, 
terminating  in  anchylosis  more  or  less  complete ;  in 
others,  jtgain,  there  is  acute  suppurative  arthritis.  The 
hip -joint  is  liable  to  be  affected  in  a  somewhat  peculiar 
mannei*,  for  in  many  of  these  cases  there  is  a  ven' 
rapid  eft'iision  into  the  synovial  cavity,  accompanied 
by  softening  and  stretching  of  the  ligaments,  and 
followed  by  spontaneous  dislocation  of  the  femur  an 
to  the  dorsum  ilii.  All  this  may  occur  without  the 
formation  of  any  pus. 

UBETBRAZi    ABTBBZTZS    (OOn-OBBBCAL 

RBEimSATZSlME). 

The  tenu  urethral  arthritis  is  applied  to  esses  of 
inflammation  of  joints  following  urethritis,  and  is 
preferable  to  the  older  one   of   "  gonorrhoeal  rheu- 
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atiam,"  for  it  may  complicate  cases  which  are  not  of 
i' venereal  origin,  and,  although  moi'e  common  in  males, 
"  is  seen  in  some  cases  of  simple  leucorrhtEu  in  women, 
'  Certain  individuals  seem  especially  predisposed  to  this 
!  form  of  arthritis,  which  appeara  to  attack  by  pre- 
I  ference  those  who  are  of  a  gouty  or  rheumatic 
I . -diathesis.  The  real  nature  of  the  affection  is  still 
I  unsettled,  but  by  most  writers  it  is  considered  to  be 
]  the  result  of  absorption  of  septic  material  from  the  ■ 
urethra.  Others  look  upon  the  disease  as  of  neurotic  1 
"origin,  and  think  that  it  is  excited  reflesly. 
t  urethral  arthritis  one  large  joint — and  that  moat 
loommonly  the  knee — is  usually  affected,  but  no  joint 
;ia  altogether  exempt,  and,  the  f  ascitB  ia  the  sole  of  the 
[foot  may  be  implicated,  and  may,  by  their  yielding, 
lead  to  the  production  of  flat  foot. 

The  disease  appears  to  be  essentially  an  inflamma- 

of    the   synovial    membrane    and    ligamentous 

istructures,  and  is  very  liable  to  be  extremely  chronic, 

IT  occasionally,   and   to  terminate  in  fibroua 

ichylosis.     More  rarely,  suppurative  arthritis  super- 

ond  runs  a  coiirse  such  as  has  been  already 

^described, 

j'>  PTSIHIC    ARTHKZTZS. 

I  In  most  cases  of  pyemia  one  or  moi*  joints  become 
kjxiflamed.  In  many  cases  the  inflammation  is  limited 
I' to  the  synovial  membrane,  and  the  joint  ia  quickly 
|£lled  with  a  mixture  of  synovia,  serum,  and  thin, 
fiyellow,  oily  pus.  In  several  such  instances  in  which 
I  'have  made  post-mortem  examinations,  the  joint, 
I  aft«r  having  been  washed  out,  presented  no  signs  of 
liinflammation,  save  a  alight  swelling  of  tlie  synovial 
tinembrane,  and  no  signs  of  ulceration  of  cartilages  or 
bones  could  be  seen.  In  cases  such  as  these  the  ' 
-«ifusion  may  be  absorbed,  and  the  joint  may  then 
either  return  to  its  natural  condition  or  may  be 
partially  ancbylosed  by  the  formatloiv  ol  £ta««ia 
adhesions,     I  have  on  severftl  cccaBiomA  lieen  ^dmSft 


beoooMqiitte  ctiffsftcrpneuiiawitfaaat  theooeatnMe 

of  any  snppttndian.  This  i<  Dot.  howerer,  always  the 
CK»e.  for  sometuDffi  tbe  pa^^  is  pnHlut.'«tl  is  greatei- 
qoantiticE.  the  influmnation  spreads  to  the  cartilages, 
banes,  and  ligameDt^,  and  a  general  Gappurntive 
arthritis  ensues. 

In  poerperal  fever,  the  joints  may  be  affecW  as  iii 
pyemia. 


Gont  is  a  cnustitiitiunal  disease  rharacteriEed  hy 
inflammation  of  the  jointis,  with  depwdt  of  urate  of  boAa 
in  the  artimlar  stnictures.  The  general  path<Jogy 
of  gout  Li  beyond  the  scope  of  the  present  work,  and 
the  changes  in  the  articulations  cannot  be  descnbed 
at  length. 

The  patients  most  subject  to  gout  are  those  of  the 
uric-aeid  diutheais,  and  are  commonly  past  middlw 
age.  The  joint  most  often  affected  is  the  first 
metatarso-phalangeai,  probably  for  the  i-e&sou  that  it 
is  more  fi-eqnently  than  any  other  damaged  by  pres- 
sure of  ill-fitting  boota,  Ac.  No  joint  is  exempt  from 
attack.  Gout  is  commonly  said  to  be  ii  disease  of 
the  rich  and  not  of  the  poor,  hut  this  is  certainly 
incoiTeet,  and  in  a  very  considerable  proportion  of 
post-mortem  examinations  of  hospital  patients  over 
fifty  years  of  age  I  have  found  urate  of  soda  in  one  or 
m.ore  articulations. 

The  afiecttid  joints  are  liable  to  attacks  of  acute- 
inflammation,  but  in  many  cases  a  joint  appean  to 
become  the  seat  of  gouty  deposit  without  any  historj' 
of  an  acute  arthritis. 

The  morbid  changes  are  chiefly  as  follows ; — Is 
any  acute  attack  the  synovial  membrane  presents  tb^ 
appearances  common  to  all  cases  of  simple  synovitis* 
and  the  synovial  fluid  ie  similarly  changed  in  amouit^ 
and  character. 

The  cartilages  are  inflamed,  their  matrix  Hbrillate^* 
nriii  "    '    -flUa  multiply.     In  t\i6  fibri&aXei  cKrtJia?^' 
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and  on  its  suiface,  a  white  deposit  of  urate  of  soda 
efusmes,  and,  in  subsequent  attacks,  the  cartilages 
become  more  and  more  fibrillated  and  worn  away, 
•i&d  the  urate  of  soda  increases  in  quantity. 
•  "When  the  bones  are  exposed,  they,  in  their  turn, 
become  the  seat  of  gouty  deposit,  and  not  only  they, 
but  the  ligaments,  synovial  membrane,  peri-articular 
connective  tissues,  and  bursse  are  similarly  affected. 

It  is  commonly  stated  that  the  urate  of  soda  is 

fliinply  deposited  on  cartilages  which  are   otherwise 

;  aoarmal,  but  my  own  experience  is  that  this  is  not  the 

:  taae,  and  that  wherever  there  is  urate  of  soda  there  the 

:  •^■rlilage  is  generally  fibrillated  and  eroded.  It  appears 

^orobaUe  that  some  at  least  of  the  urate  of  soda  is 

^^^osmed  by  disintegration  of  the  cartilage  itself,  and 

»fhat  it  is  not  simply  deposited  independently  of  ante- 

;  cedent  changes  in  the  cartilaginous  matrix.     In  very 

^'aany  cases,  joints  which    are  the    seat    of  gouty 

"  arthritis  present  many  of  the  changes  which  charac- 

^terize  osteo-arthritis.     When  the  deposit  of  urate  of 

:  soda  is  considerable,  it  may  extend  into  the  neigh- 

■f'bauring  tendon-sheaths,   and,   still  increasing,  may 

'canse  ulceration  of  the  superjacent  skin.     In  such 

oases,  the  protruding  mass  is  called  a  '^  chalk  stone ;  ^* 

these  are  more  common  in  the  fingers  and  ears  than 

eUsewhere. 


The  subject  of  acute  rheumatism  is  one  of  medical 
rather  than  of  surgical  import,  and  the  changes  in 
ihe  joints  alone  will  be  considered  here. 

In  many  cases  there  is  nothing  more  to  be  seen  on 
examination  than  in  simple  serous  synovitis,  but 
in  acute  rheumatism  there  is  a  definite  tendency 
for  the  inflammation  to  extend  to  the  sub-synovial 
and  peri-articular  tissues  and' for  the  synovial  secretion 
to  be  more  fibrinous,  and  consequently  more  shreddy 
than  in  simple  synovitis.  In  severe  cases  the  car- 
tilages acquire  a  bluish  or  opalescent  tint,  and  may 
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be  distinctly  swollen;  in  such  instances,  micro- 
scopical examination  shows  cell  proliferation  and 
exudation,  and  in  a  few  cases  the  surface  becomes 
fibrillated  or  eroded.  The  ligaments  appear  to  be 
comparatively  frequently  implicated,  but  the  inflam- 
mation rarely  extends  to  the  bones. 

The  ordinary  duration  of  the  synovitis  in  a  simple 
case,  in  any  individual  joint,  varies  from  about  three 
days  to  a  fortnight,  but  in  more  severe  cases,  where 
the  deeper  structures  are  implicated,  the  inflanmmtion 
often  drifts  into  a  sub-acute  or  chronic  stage.  As 
a  rule,  most  patients  recover  without  any  permanent 
joint  lesion,  but  it  will  easily  be  understood  that, 
where  the  ligaments  and  peri-articular  structnreB 
have  been  involved  in  a  plastic  inflammation,  pe^ 
manent  stiffness  or  complete  fibrous  anchylosis  may 
result.  This  does  not  often  occur  in  more  than  one 
joint.     In  rare  instances  even  suppuration  may  ensue. 

The  term  chronic  rhenmatJHm  has  been  vefj 
vaguely  applied.  It  is  better  not  to  use  it  as  syncmy- 
mous  with  osteo-arthritis,  but  to  limit  it  to  cases  in 
which,  after  one  or  more  attacks  of  acute  rheumatism, 
a  chronic  synovitis,  with  thickening  of  the  ligaments 
and  pcri-articular  structures  by  fibrous  adhesions, 
supervenes.  It  may  affect  one  or  more  joints,  and 
frequently  terminates  in  fibrous  anchylosis. 
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BZSEASSS  or  JOnSTa—icontinued). 

OSTBO-ASTBSZTZS. 

OsTEO-ARTHRiTis  IS  a  form  of  chronic  joint  disease 
characterized  by  peculiar  degenerative  changes  in  the 
articular  structures,  which  do  not  tend  to  terminate 
in  either  anchylosis  or  suppuration.  Other  common 
names  for  the  same  disease  are  "rheumatic  gout," 
'*  rheumatoid  arthritis,"  "  chronic  rheumatic  arthiitis," 
^*  arthritis  deformans,"  and  there  are  many  more. 

The  morbid  anatomy  of  osteo-arthritis  is  very 
striking,  and  in  well-marked  instances  the  patho- 
logical changes  cannot  be  mistaken  for  those  of  any 
other  disease. 

The  disease  may  begin  either  in  the  synovial  mem- 
brane or  in  the  cartilage,  and,  judging  by  my  own 
experience,  which  has  been  derived  from  an  examina- 
tion of  many  joints  in  the  post-mortem  room,  I 
should  say  that  changes  in  the  cartilage  almost  always 
precede  those  in  the  synovial  membrane. 

Changes  in  the  cartilage. — The  first  thing  that 
is  noticed  is  a  slight  roughening  of  the  normally 
smooth  cartilage,  which,  when  subjected  to  a  gentle 
stream  of  water,  is  seen  to  be  broken  up  into  deli- 
cate fibrils,  arranged  with  their  long  axes  at  right 
■angles  to  the  articular  surface,  and  resembling  the 
pile  of  coarse  velvet.  This  change  is  always  most 
noticeable  at  those  parts  which  are  subject  io  >i\v^ 
gre&test  pressure  or  friction,  whilst  at  t\ie  TXi«iT^w«» 
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the  cartilHf^  faypertrophit 
nodular  outgrowths,  or  " 
outgrowths,  at  fint  cartilaginoiu,  soon  become  hony  in 
their  deeper  purta  ;  the  osaificatioii  extends  thno^ 
their  whole  thickness,  and  the  "  nodul&r  oeteopl^'' 
thus  produced  is  fixed  more  or  lees  firmly  to  tb* 
subjacent  booe,  the  articular  borders  of  which  tn 
thus  rendered  prominent  or  "lipped."  8(«tetimea 
these  nodular  maaees  are  brt^en  off,  and  form  loon 
bodies  in  the  joint,  or  in  the  subetance  of  the  synoviil 
membrane  itself. 

Fig  63 


As  the  disease  progresses,  the  fibrillBtod  si 
degenerate  cartilage,  no  longer  able  to  resist  tk 
attrition  to  whidi  it  is  subjected  by  the  morements  i 
the  articulation,  is  slowly  worn  away  in  patehee,  ul 
the  subjacent  bone  is  exposed. 

A  microscopical  e:samination  of  the  cartilage 
stage  throws  much  light  on  the  progress  of  the  diaMb 
The  normal  hyaline  matrix  is  brokea  up  into  fitn^ 
in  the  midst  of  which  the  cartilage  cells  are  foond  to 
be  arranged  in  vertical  columns  whose  long  umM 
at  right  angles  to  the  articular  surface.     The  etUt 
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roSiferate  and  distend  their  capsules  until  they  buretf 
ridi  the  result  that  the  cells  nearest  the  surface  are 
sst  loose  into  the  synovial  cavity.  In  this  way 
he  surface  of  the  cartilage  is  broken  up,  and  the 
ibrillated  matrix  between  the  rows  of  cells  remains  ta 
orm  the  longitudinal  strin  and  tufts  which  give  the 
"elvety  appearance  already  described. 

At  the  margins,  where  the  ecchondroses  are  formed, 
Ite  same  proUferatioa  of  cells  and  tibrillatjon  of  the 
oatrix  ensue,  and  it  has  been   suggested  by  Comil 

FlQ.  64. 


Femnr  P«tetla,  a  1  S  la  M  nbraue  from  a  mae  of 
OBteo-arthntia.  Tho  ftrticulflr  surface  of  tha  famnr  is  de- 
formed  by  the  foimiition  of  \ATge  ecchondroaeB,  and  tbe 
Bpioriol  membiane  is  covered  by  bjpertraphied  synoTial 

ind  Kanvier  that  the  heaping  up  of  new  cartilage  in 
ibis  situation  is  to  be  explained  by  the  fact  that  the 
idse  of  the  cartilage  is  covered  by  a  prolongation 
if  the  synovial  membrane;  the  cells,  consequently, 
QStead  of  escaping  into  the  synovial  cavity,  are  re- 
filled in  the  Bub-synovial  tissue,  and  by  their  constant 
aaltiplication  produce  the  cartilaginous  outgrowths.. 
a  some  cases  these  ecchondroses  protrude  the  synovial 
lembrane  in  front  of  them,  and  at  length  project 
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through  it,  BO  as  to  become  mtra^^trticQlar.  In  di 
instances  they  grow  laterally,  and  do  not  encroi 
upon  the  joint. 

The  lynOTial  membruie  in  the  early  Etogn 
the  diseatie  Bbows  little  change,  but  after  a  t 
becomes  increased  in  vascularity,  as  well  as  thie 
and  tougher.  In  the  later  Btagea  its  fringes  incn 
in  size,  their  villous  tufta  hypertrophy  and  BubdlTJ 
and  gradually  the  whole  membrane  assumes  a  sboj 
or  villous  appearance.  These  enlarged  villi  . 
chiefly  fibrous  in  structure,  but  often  contain  a  lil 


fat.  In  other  cases  cartilage  is  developed  inllM 
iind  more  rarely  they  become  calcified  or  oesfn 
As  they  increase  in  size  they  get  more  pednncnw 
and  occasionally  are  completely  detached,  thos  fannOI 
one  of  the  varieties  of  "  loose  bodies  in  joints." 

The  synovial  fluid  in  the  early  stages  of  the  diBCMl 
commonlyincreased,  frequently  to  a  very  great  eiW* 
it  is  usually  more  cloudy  and  tenacious  thaji  ia  mW™ 
As  the  arthritis  advances,  the  secretion  is  liiUe' 
diminish,  and  to  become  still  more  thick  and  viacid. 

^le  duu^jesin  the  bones  are  very  chaiactoiA 
The  cartilage  being  worn  away,  the  articular  bnK 
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[exposed,  and,  in  consequence  of  the  friction  to  which 
Hi  is  subjected,  becomes  smooth  and  polished.  The 
subjacent  cancellous  tissue  also  undergoes  rarefaction 
•nd  atrophy,  with  the  result  that  the  degenerate 
oeseous  tissue  is  quickly  worn  away  in  the  movements 
iiftf  the  diseased  joint  The  surface  bone  by  reason  of 
Uie  attnt  on  becomes  smooth  «nd  polished  vory  like 
■Or  ebumated  and  a  b  ally  not  worn  evenly  but  ui 
.grooves  These  are  to  be  attr  b  ted  to  the  r  bbmg 
'0f  the  opposed  bone  lamellre 
which  are  aiTanged  at    right  F  a  66 

angles  t<:  the  a  -t  cular  sarta  ■e 
■  and  tend  to  scrapethe  oppo   ng 
;  bone  as  might  the  teeth  of  a 
comb      As  a    ule  the  cancel 
I  Joua  bone  it,  not  exposed   b\ 
tiie  at  oph  c  process  for  as  the 
-Aorface  la  e     of  amooth  bone 
IB  worn  away  t  a  as  con  -tantl 
reproduced      This  howev  r 
not  always  the  case,  and  Bome- 
times  the  enlarged  Haversian 
canals  may  be  seen  opening  on 
to  the  aiiicular  surface,   and 
giving  the    bone    a    "worm- 
eaten "  ftppearnnce.      In  some 
articulations  there    is   also    a   Femur  fromi 
formation  of  very  dense  and  | 
porcelain-like  bone,  which  ia  and  tha  "i"rtfouUr"W"B ' 
met  with  in  no  other  form  o£   Bmoolh,  polislied,  »nd  worn 
joint  disease.      It  ia  developed    ^'■"■°-  .  8ave»l  noduUr  m- 
where  there  has    been    much    the  neck, 
friction,  and,  on  account    of 
its  white  appearance,  is  called  "  porcellanoua." 

But  whilst  these  changes  are  in  progi-es-s  when  the 
bone  is  exposed  to  friction,  other  changes  ensue  at  the 
articular  margins.  Here,  as  has  already  been  described, 
the  nodular  osteophytes  are  developed  fvoTO.  &ft  ta-T- 
tilaginoNs  oatgi-owths,  and  by  a  coutmuatioii  o\  *0o»  I 


Upper    l*art    of    a    ] 
Be  of  Oateo- 
cartilage  oC     I 
tbe  head  bus  bees  destroyed,. 
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wearing  away  of  articular  bone,  and  the  production  of 
these  bony  '^  lips/'  the  shape  of  the  articulating  sm^ 
faces  becomes  profoundly  changed.  Thus,  in  the  bip, 
the  head  of  the  femur  is  worn  away  and  flattened, 
whilst  from  the  margins  of  the  articular  cartilage 
nodular  growths  arise.  In  the  course  of  time  the  whue 
head  may  be  absorbed,  and  the  articular  surface  mty 
be  formed  by  the  polished  stump  of  the  neck.  In  tbuB 
iicetabulum,  the  floor  is  polished  and  smooth,  and  the 
margins  worn  away  and  overgrcwn  by  new  bone,  flo 
that  the  shape  and  even  the  position  of  the  cavity  aie 
quite  altered. 

Osteophytes  are  also,  but  more  rarely,  developed  it 
the  points  of  insertion  of  muscles,  or  in  the  capsule 
close  to  its  attachment  to  the  bone. 

The  ligaments  share  in  the  general  destruction, 
and,  like  the  other  tissues,  seem  rather  to  degenente 
and  wear  away  than  to  be  destroyed  by  any  acdw 
process.  If  examined  when  fresh,  their  texture  is 
seen  to  be  more  loose  than  natural,  and  their  soi&oe 
presents  a  ragged  or  frayed  appearance.  On  aocoont 
of  their  softened  condition,  they  tend  to  allow  the 
uiticulating  surfaces  to  be  displaced  and  loosened. 

In  many  cases  the  tissues  outside  the  affiBded 
joints  suffer.  Thus,  the  neighbouring  muscles  wute, 
the  subcutaneous  tissues  become  oedematous,  and  the 
skin  is  often  shiny  and  smooth.  Tendons  also  in  the 
near  neighbourhood  flbrillate  and  wear  away,  just « 
do  the  intra-articular  hgaments.  This  change  is  \xi 
seen  in  the  shoulder-joint,  where  that  part  of  the  kaj 
tendon  of  the  biceps  which  lies  within  the  capsule  ii 
usually  found  either  thinned  and  flattened  or  dn 
entirely  absorbed. 

The  patients  who  are  the  subjects  of  osteo-artlints 
are  usually  over  middle-age,  but  the  young  are  w* 
always  spared.  Sometimes  only  one  large  jodA, 
and  that  by  preference  the  hip  or  the  shoulder,  s 
affected ;    in    other   cases  several    articulations  we 
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kttacked,  and,  when  the  knee  is  implicated,  the  disease 
s  commonly  symmetrical.  In  the  case  of  the  hands, 
ill  the  finger-joints  are  liable  to  be  diseased.  However 
ong  osfceo-arthritis  lasts,  it  never  causes  true  anchy- 
osis,  except  when  the  vertebrae  are  involved.  It 
frequently  results  in  great  and  serious  impairment  of 
;he  mobility  of  the  joints,  but  this  is  explained  by  the 
dterations  in  the  shape  of  the  articular  surfaces,  by 
bhe  destruction  of  the  cartilage,  and  by  the  thicken- 
ing of  the  synovial  membrane.  In  other  cases,  undue 
mobility  and  laxity  result  from  destruction  of  liga- 
ments and  wearing  down  of  the  articular  bone. 

Osteo-arthritis  is  usually  very  chronic  and  slow  in 
its  progress,  but  is  occasionally  of  tolerably  acute  onset. 
Mid  progresses  rapidly.  When  occurring  in  early  life, 
it  is  more  liable  to  attack  many  joints  than  when  it 
commences  in  old  age. 

Osteo^arthritis  appears  to  follow  attacks  of  acute 
rheumatism  in  a  very  small  percentage  of  all  cases,  and 
certainly  is  most  common  in  patients  of  a  rheumatic 
or  gouty  descent.  In  many  instances  it  is  apparently 
to  be  attributed  to  frequent  exposure  to  cold  and  wet, 
as  well  as  to  insufficient  noiu*ishment.  In  the  case 
of  the  hip,  it  is  certainly  sometimes  induced  by  an 
injury,  especially  by  a  fall  on  the  trochanter.  This  is  a 
fact  of  much  clinical  importance,  and  affords  a  ready 
explanation  for  those  cases  where  shortening  and  ever- 
sion  of  the  thigh  follow  within  a  few  months  of  a  fall 
on  the  hip.  When  the  result  of  injury,  osteo-arthritis 
appears  often  to  progress  with  imusual  rapidity,  and 
the  deformity  it  causes  may  easily  be  mistaken  for 
that  which  results  from  an  impacted  intracapsular 
fracture. 

The  true  pathology  of  osteo-arthritis  is  still  obscure. 
In  its  nature  it  seems  to  be  more  degenerative  than 
inflammatory,  but  whether  it  is  the  result  of  an 
inherited  or  acquired  diathesis,  whether  an  expression 
of   gout  oi"  rheumatism,  or  whether,  as  is  supi^o^^<i 
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Charcot'a  disense,  as  it  in  met  with  in  this  country, 
is  a,  form  of  arthritis,  allied  to  nsteo-arthritis,  which 
is  developed  iu  conneation  with  tabes  dorsiiUs.  It  is 
met  with  is  but  a  smalt  percentage  of  cases  of  tabea, 
iLDd  often  commences  wlien  the  tabetic  Bymptoma  are 
but  Uttle  mii.rked,  or  even  imnoticed  by  the  putiant ; 
very  frequently  it  occurs  before  there  ia  any  evidence 
of  ataxic  gait.  Ab  described  by  Charcot,  the  disease 
is  usually  of  vety  sudden  onset,  the  affected  artucolft- 
tion  becoming  distended  with  effusion  within  twenty- 
four  or  thirty-six  hours,  without  any  apparent  cause. 
This  swelling  of  the  joint  is  often  accompanied  hy 
swelling  of  the  neighbouring  soft  tissues,  which  do 
not,  however,  pit  on  pressure  to  any  extent.  In  some 
instances  the  effused  fluid  is  absorbed,  and  the  joint 
returns  to  its  natural  condition ;  but  in  others,  and 
these  unfortunately  are  the  more  common,  the  eSiision 
is  but  the  commencement  of  a  series  of  chEuiges,  which 
I'apidly  terminate  in  the  destruction  of  the  articula- 
tion. Within  a  few  weeks  or  months  from  the  first 
attack  the  patient  notices  that  the  joint  gets  weaker 
and  gives  way  under  him,  and,  in  a  veiy  short  time, 
undue  mobility,  with  the  production  of  a  "  flail  joint," 
movable  in  all  directions,  or  else  actual  dislocation 
ensues.  One  of  the  most  noticeable  of  the  clinical 
features  is  the  entire  absence  of  pain  throughout  the 
progress  of  the  caae. 

If  such  a  joint  be  examined,  it  will  be  found 
that  the  morbid  appearances  are  very  similnr  to  those 
met  with  in  oateo-arthritis.  But  jnst  as  Chai-cot's 
disease  differs  in  its  clini'Cal  course  from  osteo-arthritis 
in  the  rapidity  of  the  destruction  and  the  exceeding 
mobility,  or  even  dislocation,  of  the  articulation,  so 
in  its  anatomiciil  aspects  it  4\Serft  vn.  \fee  extent  of 
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destructive   changes  rather  than   in  their  cha- 

e  ayuovial  membrane  and  its  secretion  show  the 
appearances  which  have  been  described  as  occur- 
in  osteo-arthritiB,  but  the  synovial  fluid  is  almost 
'S  greatly  increased  in  quantity, 
e  cartilages  fibrillate  and  wear  away,  and  from 


Tio.  67. 


i-Jointfroma  cute  of  Char.  Auotlier  View  of  tfa 

[■e&se,ahowiiiK  theeicee-  depicted  in  tbe  Laat  I'ignre, 

larinK  aw&;  of  the  bones  showing  the  complete  ne&rini; 

M    diapUcemeDt    of    the  >war   of  one  of  the  femoral 

IT  EDrfoces.  condyles. 

margins  spring  ecchondroses.  The  ligaments  also 
Ate,  stretch,  and  waste. 

i  most  characteristic  changes  are  found  in  the 
.  These,  in  typical  cases,  are  worn  down  to 
stent  never  seen  in  osteo-artbritis,  and  are 
nrer  often  simply  worn  down  without  any  new 
being  produced,  as  is  common  in  the  latter 
e.  In  typical  cases  the  whole  of  the  head  of 
■mur  or  hmuerns,  the  condyles  of  the  femur  or 


I 

L 


destM^^^I 
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the  bead  of  the  tilna,  are  groand  down  and  de 
as  if  they  hail  been  nibbed  away  by  a  grmdstonB  nr 
a  file.  It  is  tills  esteiiisive  deBtruction  of  bone,  even 
more  than  the  wearing  sway  of  the  ligaments,  whicli 
moBt  be  held  accountable  for  the  dielocations  and 
undue  molnlity  above  mentioned. 

It  is  evident  that  bones  which  wear  away  in  this 
manner  must  be  in  a  state  of  advanced  degeneratioiii 
and  to  such  an  extent  are  they  Gometimes  degenerated 
that  spontaneous  fracture  eoBues,  a  complication  whieh 
never  occurs  in  simple  oateo-arthritis. 

From  the  above  description  it  would  appear  that 
Charcot's  disease  is  justly  separable  from  osteo- 
ai-thritia,  and  that  typical  specimens  of  the  one  can  be 
easily  recognized  and  differentiated  from  those  of  the 
other.  It  would,  however,  be  a  grave  error  to  sup- 
pose that  this  is  always  so,  for  both  clinically  and 
pathologically  numerous  connecting  links  may  be 
found,  and  I  have  seen  tabetic  patients  in  whom  the 
joint  disease  has  lasted  for  several  years,  and  whose 
articulations  after  death  were  not  to  be  distinguished 
from  those  of  osteo-arthritis. 

There  has  been  much  discussion  as  to  the  true 
nature  of  Charcot's  disease,  but,  although  the  qnea- 
tion  is  yet  far  from  settled,  the  genei-al  opinion  is  that 
it  is  directly  dependent  upon  degeneration  of  either 
the  spinal  cord  or  of  the  peripheral  neives,  for  tie 
latter  have  been  shown  to  be  affected  in  cases  of 
tabes.  If  this  be  true,  the  joint  affection  must  Iw 
classed  as  a  neurosis,  and  thus  becomes  strictly  com- 
parable with  the  perforating  ulcere  of  the  foot,  which 
are  also  common  in  patients  with  sclerosis  of  the 
posterior  columns  of  the  cord.  Some  surgeons,  how- 
ever, look  upon  Chaivot's  disease  as  identical  with 
osteo-arthntis,  and  consider  that  any  differences  an 
explained  by  the  fiict  that  the  disease  occurs  in  t 
pitient  af^cted  by  tnbes,  whilst  others  consider  thai 
the  disonse  of  the  spinal  cord  and  of  the  joints  W£L 
each  be  the  result  of  some  conuaoc  cB.ii»e,  ^H 
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KOOSB  BOSZX8  I3r  TOZITTS. 

'he  loose  bodies  found  in  joints  vary  both  in  atructure 
jMjid  oiigin.     Tbey  may  occur  in  ai-ticidationa  other- 
heaJtby,  or  may  complicate  oateo-aitbritis  and 
ic  eynovitis. 

Loose    bodies  may   to   foixued    in    the   following 
ff&ys: — 

First,  as  the  result  of  an  injury,  a  portion  of  syno- 
bial     membrane     sometimes 
tfecomea   thickened   and    in-  ■  ^^■ 

lorated.  It  is  probable  that 
^ia  condition  oiiginatee  in  a 
ant  ortearof  the  membrane, 
rhicbia  subtiequently  pinched 
iod  dragged  upon  in  the  move- 
lents  of  the  joint,  and  i- 
sptin  a  state  of  chronic  in 
Icuumatiou.  Bodies  of  (lu- 
iatitre  consist  of  fibi-ous  tia 
lue,  fat,  and  inflammatory 
Toducts.  They  are  attached  a  Tliickened  Portioii  o( 
IV  a  nedicle,  which  tends  to  Hynoviia  Membtane,  which 
'        '^     ,  J     ..v-    _   _    toTmea  a  looao  body  in  the 

ecome  longer  and   thinner  huee.joint. 
tie  longer  the  growth  exists. 
Secondly,  in  osteo-arthiitis,  as  already  described,  the 
ynovial  membrane  is  liable  to  become  covered. -mOTe 
T  less  thicJdj  H-itJi  peJuneukted  growths  R^rmgOi^ 
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from  the  n<»niial  fringes,  and  cansistrng  of  fitei 
tissoe  or  cartilage,     l^eae  bodies,  althongh  at  E 


TLa  Condyles  o!  a  Femorfroiii  a  «seof  ObI«- 
arthrilJB,  shciwiDg  a  nodular  oateophyls  menlf 
■ttacbed  by  a  alsnder  pedicle  of  synorial  moni- 

attached,  may  be  separated  and  cast  loose  mto  A 
synovial  cavity. 

Thirdly,  in  osteo-arthritia  the  ecchondroeeB  *Ul 


ro  Fortione  of  Articular  Cartilage,  appKrentlr 
II.O  -Pa^ — 1  f^"^(^y|ea.     TheywarB  remoTCd 
n  tlie  right  knee,  the  other 
jivm  uie  leiu 

sjodng  from  the  margins  of  the  articular  caitibj 
and  consist  of  cartilage  and  bone,  may  beeam  i 
toched,  and  either  remain  in  the  substance  d  t 
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synovial  membriine  itseJf  or  else  becora*?  loose  in  its 
cavity. 

Fourthly,  in  some  cases  portions  of  the  articular  cai'- 
tilage  iire  found  as  loose  bodies.  It  is  supposed  that 
they  may  become  aeparated  either  directly  by  the 
application  of  violence,  or  may  exfoliate  as  the  result 
of  fiome  impairment  of  their  vitality  by  an  injury. 

Fifthly,  in  cases  where  tLere  has  been  effusioo  of 
blood  or  of  inflammatory  exudation,  masses  of  fibrin 
and  blood-clot  may  remain  in  the  synovial  cavity. 

Sixthly,  blood  may  be  effused  into  the  subatanee  of 
a  synovial  fringe,  and  may  subsequently  be  organized 
into  a  hard  fibrous  lump. 

Seventhly,  in  one  case  a  loose  body  was  found  to 
have  beenformed  around  the  point  of  a  broken  needle. 

Some  of  these  modes  of  formation  of  loose  bodies 
are  of  great  rarity,  and  it  is  quite  certain  that  the 
large  majority  of  Bpecimens  are  derived  in  the 
manner  described  under  the  first  three  heads.  In 
the  absence  of  injury,  it  appears  probable  that  osteo- 
arthritis must  be  held  responsible  for  the  larger 
number. 

If  a  loose  body  ia  left  in  a.  joiat,  free  to  move  about 
without  restraint,  it  commonly  sets  up  a  chronic 
synovitis,  and,  through  causing  sudden  wrenches  of 
tiie  articulation  whilst  in  use,  often  biings  on  an 
attack  of  acute  synovitis.  The  usefulness  of  the  limb 
ia  sometimes  seriously  impaired. 

Of  all  joints,  the  knee  is  the  one  in  which  loose 
bodies  are  most  frequently  found,  but  the  hip,  the 
shoulder,  and  the  elbow  are  occasionally  affected, 

Interiial  derangement. — The  subject  of  internal 
derangement  in  one  which  may  be  briefly  dealt  with 
in  connection  with  that  of  loose  bodies  in  joints,  for 
there  is  some  similarity  in  the  symptoms  caused  by 
these  two  affections.  The  term  is  applied  to  cases  in 
which  a  joint,  especially  the  knee,  occasionnUy  becomes 
suddenly  locked  or  fixed  so  as  to  temponu'iVj  YoweiTA. 
It  is  now   tolerably  c\eaT  t\\a.\.  "Aiia 
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condition  ih  generally  the  result  of  an  injury  to  the 
ligaments  which  fix  the  semilunar  cartilagw,  reeolting 
in  their  displacement  when  any  strain  is  Hoddeii^ 
thrown  upon  the  limb.  Beyond  the  inconTenienre 
of  such  attacks,  and  the  synovitis  which  f oUows  them, 
no  ill  results  ensue. 

rOIMTT   SXBHASa    XX-    HXaCOVHUZA. 

In  the  disease  known  as  htemophilia,  or  the  luemra' 
rhagic  diathesis,  i  e ,  in  patients  who  are  commoD^ 
known  as  "Weedeie,"  i 
Fio  7a  the    jomtfl  are  liflUe  | 

to  b^x>me  tempomiilT 
swollen  after  ^htis- 
junea,  and,  after  nunr 
such  swellings, 
tunes  become  utiC 
Specimens  of  jcant* 
affected  in  this  «w 
are  very  rarely 
with ,  but  in  two  1 
which  occurred  in  St 
Bartholomew's  H» 
pital,  in  Mrhich  dnti 
resulted  &om  {n* 
longed  hfemra^^ 
following    sligbt  itiB 

c-       ■     .  I         .,-n.    ,     M   ™  wounds,    an  opportt 

Znea-ioint  from  ft  "Bleeder  "    The  ,          '         ~  Vj  J 

synovial   membranB   la   Btamed    wiUi  •"'■y   ^^    affonlM  « 

blood.andarouglieiiPdspotmtlieouter  examining    manT   » 

™ndjkotthefem«r,r,d.™iesthepU^e  the    artioulatioBl 

where    tho    paklla    was    fiied      by  ™,                    .            __ 

fibrous  ftdlieetonB  Ihese  specimeiu  i« 

described  by  Dr.  WA- 
ham  Legg  at  meetings  of  the  Pathological  Societrp 
18S1  and  1885,"  and  allusions  were  made  bv  him  I' 
two  other  cases  which  have  been  recorded. 

It  would  appear  that  the  swellings  of  the  joints 
•  Set  vol.  xxxiii.  p.  412,  and  vol  nxvi.  p.  488. 
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I  th©  result  of  hemorrhages,  and  that,  either  from  the 

I  initation  caused  by  the  frequent  presence  of  clot  in 

l-ilie  joint  or  from  the  constitutional  condition  of  the 

fcjfttient,  the  cai'tilag'es  and  synovial  membrane  undergo 

I  TOrtheir  changes.    The  former  fibrillate  and  break  up  on 

■  l&eir  free  surfaces,  and  become  lipped  at  their  mai-gins 

""  "i  osteo-arthritifi ;  whilst  the  aynovial  membrane 

lins  more  oi'  less  atained  by  blood,  and  thickened 

J  ly  fibrous  tissue.     In  one  of  the  joints  in  the  museuni.J 

T  St.  Bartholomew's  Hospital — ■&  knee — there  ha4jl 

rtherbeen  a  tough  fibrous  adhesion  formed  between^ 

a  under-surface  of  the  patella  and  the  condyle  of  the 

r  (see  Fig.  73).     The  ligaments  were  not  notice- 

afiected.     The  bones  were  healthy,  and  there  was 

)  appearance  of  ulceration  of  the  cartilages,  or  of 

'1  pulpy  swelling  of  the  synovial  membrane,  as  is 

il  in  strumous  disease.     It  is  probable  that  similar 

mditions  are  common  in  the  joints  of  bleeders,  and 

P*wnld  evidently  satisfactoiily  account  for  the  symptoms 

I  Inet  with  in  such  patients. 

snrovzAit  fnrsTs  in*  cohiiectioiv  vtitb      I 


The  occurrence  of  large  cysts  containing  synovial 
1  connection  with  joints  was  first  noticed  by 
[r.  Morraut  Baker,  and  recorded  by  him  in  vols,  xiii. 
Kxi,  of  the  "  St.  Bartholomew's  Hospital  Eeports," 
e  the  publication  of  the  first  paper  ten  years  have 
lapsed,  and  during  that  time  many  other  cases  have 
sen  observed,  in  several  of  which  I  have  had  oppor- 
inities  of  examining  the  joints  after  removal.  Some 
t  these  have  been  described  by  Mr,  D'Arey  Power  in 
'n  the  Pathological  Society's  "  Transactions."* 
TVom  a  consideration  of  the  various  recorded  cases 
jd  dissected  specimens,  it  seems  safe  to  draw  tli^^ 
liiDowing  conclusions : — 

i,  a  cyst  may  exist  in  connection  with  a  joi^ 
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iriuefa  is  itnlf  fotttHy  beftlthf,  but  if  the  cpt  m- 
Bmxob,  AS  the  naait  of  injurv  or  of  surgical  treatment, 
ttioMMa  c£  the  artiDiiliAioii  may  ^econdai-ilj-  result. 

Seeondlj,  in  caaes  of  O6t«o-artbritia  and  of  Chftrcot's 
disease,  cy^  may  farm,  and  it  is  probable  that  tlie; 
are  more  common  in  connection  'with  these  affectidie 
than  onder  any  otJier  circumstances. 

Thirdly,  synovial  cysts  may  complicate  stnunoiu  « 
tubercular  disease  of  joints. 


h  GclHtine,  !□  sbow  tbe  namDmna  stiMll  pro- 
~  me  o[  synovial  in-embniiie  tliroogli  lbs  poe- 
'  ligament.  (From  »  specimen  in  Iho 
mn  of  St.  ThoDiHs'H  Hospital) 

Synovial  cysts  appear  to  originate  in  some  eases  m 
the  distension  of  a  bursa  which  normally  conimumcate* 
with  the  joint,  and  it  is  evident  that,  where  there  is  ft 
ilirect  continuity  between  the  cavity  of  a  joint  and 
that  of  a  bursa,  any  inflammatory  condition  may 
extend  fiwm  tlie  on©  to  the  other. 

In  other  cases  the  cyst  appeal's  to  be  formed  by  a 
Jieminl  ' — '-"isioii  of  Hjiioviii  meu^ivaaift  VmsJa  "wat 


_i_ 
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led  by  inflammation  and  distended  by  fluid; 
other  instances  it  appears  that  the  fluid  is 
»  tissues  and  not  confined  by  any  definite 
lovial  membrane  having  given  way  at  some 

73 — which  is  a  drawing  of  a  specimen  pre- 

Mr.  Shattock — it  is  seen  very  plainly  that 

normal  joint  there  is  a  tendency  to  pro- 
small  pouches 
membrane  be- 
fibres  of    the 

d  it  18  easy  to 

[  that  such  pro- 

ight  readily  in 

ise  of  softening 

aation    or    diB 

excessive    yno- 

med  m  one  of 
may  attain  con 
ze  and  1  have 

m  connection 
nee  which  con 
it  of  clear  syno 

he  most  impor 

es  presented  by        1  Ku    jo  nt  w  th  a  Syn<t 
is  the  distance    T'?''"-v5""'P'"15'^''- 

eter  has  been  pasBed  from 
e  mam  SWellmg  ihe  arlicuktioQ  into  tbe 
uated  from  the     "pper  part  of  the  cjBt,  and 

,  with  which  it  s.tJft/S.':  s 

inected.   I  have     inner  side  of  the  calf, 
st    which    was 

'low  the  middle  of  the  calf,  and  which  did 
1  have  any  connection  at  all  with  tbe  knee, 
er  was  freely  movable,  painless,  not  swollen, 
d  conld  be  pressed  from  the  cyst  into  the 
vity.  Yet  a  year  and  a  half  later,  when 
I  of  the  thigh  bad  to  be   performed   for 
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destructive  disease  of  the  joint,  I  was  able  to  find  a 
narrow  track  leading  from  the  cyst  into  the  outer 
side  of  the  knee.  I^e  specimen  is  figured  in  the 
accompanying  drawing  (see  Fig.  74).  It  is  evident 
that  such  pathological  facts  as  these  have  a  great 
clinical  importance,  for,  if  not  recognized,  synovial 
cysts  may  be  mistaken  for  chronic  abscesses,  and  laid 
open,  with  the  serious  risk  of  exciting  acute  arthritis. 
Synovial  cysts  may  occur  in  connection  with  almost 
any  joint,  but  they  appear  most  frequently  in  con- 
nection with  the  knee,  and,  after  it,  with  the  hip, 
elbow,'  and  shoulder. 


CHAPTER  XL. 
DISEASES    or   JOINTS— (ra 


The  genei-al  pathology  of  scrofula  or  struma  lias  been 
diacuKsed  in  an  eai-lier  part  of  this  work,  and  the 
relation  which  it  bears  to  tubercle  has  already  been 
pointed  out. 

Scrofulous  disease  of  joints  displays  in  a 
characteristic  manner  all  the  essential  features  of  a. 
typical  strumous  inflammation.  The  process  is  ex- 
ceedingly chronic  ;  is  liable  to  extend  from  its  original 
Beat  to  neighbouring  structures ;  is  attended  by  little 
or  no  tendency  to  repair ;  the  inflammatory  products 
are  very  liable  to  caseate,  and  chi'onic  abscesses  are 
common. 

Joint  disease  of  this  nature  has  been  described 
by  various  surgeons  under  difl'ereat  names.  Thus, 
in  England  the  term  "  pulpy  degeneration  of  the 
synovial  membrane,"  originally  employed  by  Brodie, 
has  for  long  been  in  common  use,  whilst  in  Germany 
"tumor  albus,"  or  white  swelling,  has  been  employed 
to  denote  the  usual  absence  of  acute  inflammatory  , 
aymptoms. 

I  The  patients  who  are  most  liable  to  this  form  of 
wthritia  are  certainly  young  children  from  three  to 
twelve  years  of  age,  and  as  puberty  is  approached,  not 
only  does  strumous  disease  become  less  ltei\\vftiA,\iMfc 
the  teadeacf  to  repair  ia  also  greater.     It   -»javAi»  J 
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however,  be  a  grave  error  to  suppose  that  adults  are 
exempt,  for  there  is  no  period  of  life,  even  up  to 
extreme  old  age,  in  which  tubercular  arthritis  may 
not  occur. 

The  joints  most  often  affected  are  the  hip  and  the 
knee;  after  these  the  elbow,  ankle,  and  shoolder. 
Disease  of  the  wrist  is  not  very  common  in  young 
children,  but  is  comparatively  frequently  seen  in 
young  adults.  In  some  cases  there  is  clear  evidence 
that  the  arthritis  has  been  started — as  may  any  other 
strumous  process — ^by  an  injury ;  but  it  is  quite  certain 
that  this  is  not  always  the  case,  and  I  have  seen 
scrofulous  arthritis  originate  whiM  the  patient  has 
been  at  complete  rest  in  bed  for  the  treatment  of 
other  affections. 

It  is  tolerably  certain  that  tubercular  disease  com- 
mences either  in  the  articular  bone  or  in  the  synovial 
membrane,  and  that  it  is  never  primary  in  either  the 
cartilages  or  ligaments.  In  some  joints,  e.g.,  the  knee, 
the  synovial  membrane  is  the  starting-plaee  in  the 
large  majority  of  cases  j  in  other  joints,  e,g,y  the  hip, 
the  bone  appears  to  be  primarily  affected  in  most 
instances. 

Taking  the  knee  as  a  good  example  of  a  hinge- 
joint,  and  as  one  in  which  the  disease  is  often 
primarily  synovial,  the  following  changes  may  he 
described : — 

The  S3rnoviaI  membrane  becomes  swollen,  soft, 
and  succulent.  Its  colour  changes  to  a  greyish  tint, 
and,  on  section,  it  appears  gelatinous.  The  surface  re- 
mains smooth  for  some  time,  but  gradually  assumes  t 
roughened  or  shi*eddy  appearance,  and  in  time  becomes 
converted  into  true  granulation  tissue.  As  the  disease 
advances,  the  membrane  becomes  soft,  pulpy,  and 
friable,  and  here  and  there  minute  masses  of  caseoas 
matter  develop.  The  synovial  secretion  is  very 
slightly  increased,  and  there  is  seldom  more  than  an 
ounce  or  so  of  fluid  in  the  synovial  cavity.  The  fluid 
is,  however,  altered  in  quality,  being  opalescent  from 
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admixture  with  the  products  of  inflanunatiou,  and  for 
the  same  reaaoD  containing  shreds  of  fibrin  which 
tend  to  be  deposited  on  the  sjTiovial  membrane  and 
cause  in  part  the  roughened  surface  of  the  latter. 
TliB  general  swelling  of  the  articulation  in  such  cases 
is,  therefore,  not  the  result  of  effuision  into  the  joint, 
but  of  the  swollen  state  of  the  synovial  membrane 
itself ;  and  it  is  to  the  same  cause  that  wt:  must 
attribute  the  obliteration  of  the  fossae  on  esich  side  of 
the  patella,  and  the  concealment  of  the  normal  bony 
prominences. 

When  fully  established  in  the  synovial  membrane, 
the  disease  soon  extends  to  the  cartilages.     In  the  _ 


l 


earlier  stages  the  latter  are  simply  overlapped  at  their 
margins  by  the  swollen  membrane,  which  can  easily 
be  lifted  off;  but,  as  the  inflammatory  process  extends, 
the  synovial  membrane  becomes  adherent  to  the 
margins  of  the  cartilagei?,  and  cannot  be  separated 
without  tearing  its  structure.  If  this  be  done,  it  will 
he  found  that  the  subjacent  cartilage  is  pitted  and 
ulcerated.  The  inflammatory  process  has  extended 
from  the  soft  parts,  the  cartilage  has  been  vascularized 
by  offshoots  of  the  synovial  vessels,  and  in  it  the 
same  slow,  hut  persistent  destructive  ch&ngfta  ^^a^^ 
ocinuneDced,  '"" 
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'  Sy  ft  contmuonce  of  these  changes  the  whole  i  , 
of  tbt  cartiloga  is  ulcerated  through,  and  the  bmu 
in  its  turn  is  affected.  Ost-eitis  supervenes,  and  the 
femur,  patella,  or  tibia,  as  the  case  may  be,  becomes 
the  seat  of  strumous  caries,  with  its  accompanying 
rarefaction  and  destructiim  of  the  cancellous  bone,  its 
caseution  of  inflammatory  products,  and  its  absence  of 
foTTnation  of  new  bone  from  the  periosteum.  A 
clinical  examination  of  a  strumous  knee-joint  often 
gives  the  impression  that  the  bones  ai-e  thickened, 
and  in  former  times  it  was  customary  to  speak  of 
"expansion"  of  the  articiilar  ends.  It  has  uJready 
been  pointed  out,  at  p.  248,  that  inflamed  bone  nevBr 
ti'uly  espeadd,  and  it  may  be  added  that  in  cases  sucli 
as  those  under  considerjition  the  feeling  of  enlarge- 
ment of  the  bone  is  almost  always  delusive,  and  that 
an  examination  of  the  parts  after  removal  shows  that 
there  is  usually  no  forniation  of  sub-peri  osteal  new 
bone,  but  merely  thickening  and  inflammation  of  the 
superjacent  soft  tissues. 

The  ligaments  share  in  the  general  destruction. 
Ini?ammatory  exudation  separates  their  fi.brea,  W 
destroys  their  normally  dense  structure.  They  soften, 
become  shreddy,  and  gradually  stretch,  or  ulcerate 
away. 

The  whole  of  the  changes  described  above  njay 
occur  without  the  formation  of  any  collection  of  pis, 
but  this  is  not  usually  tlie  case.  Inflammatory  pro- 
cesses extend  to  the  neighbouring  soft  tissues,  and 
chronic  abscesses  either  originate  in  them,  or  else  the 
softened  synovial  membraJie  yields  an  exit  to  someof  it» 
secretion,  and  the  abscess  in  the  soft  tissue  directly 
communicates  with  the  synovial  cavity,  or  with  som« 
portion  of  it  which  has  been  shut  off  by  adhesions. 
When  these  abscesses  burst,  and  their  contents  »■* 
exposed  to  contamination  by  the  external  surround- 
ings, the  formation  of  pus  in  them  is  often  greatly 
increnned  on  account  of  a  more  acute  inflammation 
of  the  abscess-sac.     In  some  cases  V'tiia  ^nml'osfcfot- 
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mation  of  pus  subsides  after  a  few  weeks ;  in  others,  it 
oontinaes  for  many  months. 

Tlie  position  of  the  diseased  joint  is  always 

cue  of  flexion,  and  many  theories  have  been  originated 

to  account  for  the  fact.     It  may  be  stated  at  once  that 

the  position  of  flexion  is  not  limited  to  the  knee,  but 

that  all  diseased  joints  are  liable  to  be  flexed.     The 

most  simple  explanation,  and  I  beheve  the  only  true 

■  iKkB,  is  that  it  is  the  normal  position  of  *^  rest,"  and  is 

the  one  in  which  there  is  least  pain.     A  moment's 

'  xeflection  is  sufficient  to  convince  any  one  that,  even 

;  in  a  state  of  health,  flexion  is  the  natural  position  of 

'  SBSty  and  that  it  is  the  one  in  which  all  textiu>es  are 

":  most  relaxed — in  which  there  is  the  least  tension. 

A  different  explanation  is,  however,  given  by  some 
J  Writers.  It  is  stated  that  when  the  terminal  filaments 
of  the  articular  nerves  are  irritated,  there  is  a  general 
tendency  to  reflex  muscular  contraction,  and  that 
tdiOBe  muscles  which  are  the  strongest  prevail;  the 
^apposed  greater  strength  of  the  flexors  of  the  knee 
is  thierefore  held  to  account  for  the  bent  position. 

Cither  surgeons  have  experimented  by  injecting 
fltiid  into  the  capsule  of  the  knee  or  the  hip  of  a 
cUssected  limb,  and  have  shown  that  when  the  capsule 
distended  the  joint  in  question  is  mechanically 
This  also  has  been  adduced  as  an  explanation 
of  the  flexed  position  of  a  diseased  articulation,  but 
JB  evidently  insufficient.  In  strumous  cases  there  is 
jnractically  never  acute  distension  of  the  capsule,  and, 
on  the  other  hand,  in  some  cases  of  great  eflusion — 
«^.,  in  hydrarthrosis^there  is  no  flexion  at  all.  There 
js  indeed  no  sufficient  reason  for  believing  that 
in  strumous  disease  distension  of  the  capsule  ever 
mneehanicaUy  causes  flexion,  but  I  have  no  doubt  that 
if  effusion  is  present  it  induces  flexion  indirectly,  for, 
as  I  have  already  said,  the  joint  is  rejlexly  placed  in 
^the  position  of  rest  and  of  least  tension. 

As   the  ligaments  yield  and   the   bones  ulcerate 
^^way,  the  tibia  becomes  displaced  backwards,  partly 
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by  its  own  weight  and  partly  by  the  continued  action 
of  the  ham-strings.  Further,  by  reason  of  the  ten- 
dency that  the  lower  extremity  always  has  to  rotate 
outwards  if  the  continuity  of  its  bony  supports  is 
in  any  way  interfered  with,  and  perhaps  on  account 
of  the  contraction  of  the  strong  biceps  muscle,  ex- 
ternal rotation  commonly  ensues,  and  finally  the 
articular  surface  of  the  tibia  is  to  a  great  extent  dis- 
placed from  that  of  the  femur. 

The  muscles  of    the  thigh    and    leg  are  always 
atrophied  in  cases  of  strumous  disease  of  the  knee, 
and  on  account  of  this  atrophy,  which  affects  their 
length  as  well  as  their  thickness,  it  becomes  impos- 
sible after  a  time  to  replace   the   dislocated  hanm 
in  their  normal  position.     This  difficulty  is  enhanced 
by  the  fact  that  after  some  length  of  time  the  other 
soft  tissues  besides  the  muscles  accommodate  them- 
selves to  the  altered  position  of  the  parts,  and  become 
proportionately  shortened  on  the  side  of  flexion.    The 
tibia  and  femur  in  cases  of  long-standing  disease  also 
waste,  and  cease  to  develop  naturally — a  condition 
which  is  of  much  clinical  importance  in  considerio^ 
the  advisability  of  performiog  the  operation  of  eiB- 
sion  on  such  a  joint. 

A  microscopical  examination,  of  the  tissosi 
in  a  strumous  joint  shows  that  the  process  is  of  ft 
tuberculai'  nature. 

The  synovial  membrane  is  infiltrated  with  inflsok* 
matory  products,  which  tend  to  undergo  caseous 
degeneration  and  to  form  small  collections  of  pm. 
The  endotheliiil  lining  of  the  synovial  membrane  is 
destroyed,  and  the  interstitial  granulation  tisne 
comes  to  the  siuf  ace,  and  discharges  its  secretion  into 
the  synovial  cavity.  In  the  midst  of  this  inflamed 
tissue  are  numerous  primitive  tubercles,  with  their 
giant-cells  and  lymphoid  reticulum.  Tubercle  bacfll 
are  also  to  be  found  in  some  cases,  but  in  my  own 
experience  they  are  met  with  only  in  very  smftH 
numbers. 
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The  ligaments  are  infiltrated  with  cells,  by  whieli  J 
their  structure  is  slowly  destroyed. 

The  cartilages  are  vascularized  by  ingrowths  from  I 
the  contiguous  synovial  membrane,  their  matrix  Is  I 
broken  up  and  eroded  by  the  exuded  leucocytes,  and 
the  cartilage-cells  themselves  multiply  and  undergo 
fatty  changes.  The  alterations  in  the  osseous  tissues 
are  similar  to  those  already  described  as  occurring  in 
strumous  osteitis. 

HIP    DZBXASE. 

The  term  "  hip  disease  "  is  uHed  iu  a  general  way  to 
imply  strumous  disease  of  that  articulation,  and  it  is 
better  not  to  apply  it  to  coses  of  simple  synovitis  or 
acut«  suppurative  arthritis.  The  process  may  originate 
in  the  synovia!  membrane,  and  in  that  case  does  not 
materially  differ  in  its  general  characters  from  similar 
disease  above  described  as  attficking  the  knee. 

Hip  disease,  however,  commonly  commences  in  the 
bones,  and  originates  as  a  chronic  strumous  osteitis. 

In  the  femur  the  disease  commences  in  one  of  the 
■  following  localities-— (rt)  the  cancellous  tissue  im- 
' mediately  beneath  the  articular  cartilage;  (6)  the 
'  centre  of  the  head  in  the  immediate  vicinity  of  the 
l.centre  of  ossification  ;  (c)  the  new  bone  at  the  margins 
'  of  the  epiphysial  cartilage  between  the  head  and 
neck;  or  (d)  in  some  other  part  of  the  neck  within 
'the  capsule.  In  the  acetabulum  the  inflammation 
'  attacks  first  the  most  recently  formed  bone  in  the 
neighbourhood  of  the  Y-shaped  cai'tilage. 
'  In  whatever  part  of  the  bones  the  osteitis  com- 
mences, it  gradually  extends  until  it  reaches  the  sur- 
I  face.  Thus,  it  may  extend  laterally  through  the  neck, 
I  and,  by  separating  the  head  of  the  bone  from  the  car- 
tilage of  the  epiphysis,  may  oaase  it  to  be  cast  loose  into 
the  articular  cavity  as  a  Bequestrum,  or,  commencing 
in  the  neck,  may  pass  outwani  until  it  reaches  the 
'  periosteum,  may  penetrate  the  latter,  and  t\wis.  XBadB. 
the  articular  cavity.     Beginning,  as  it  most  olten  ii.iiiea. 
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in  the  canoeUous  tisHue  of  the  head  itself,  it  penetrml^ 

to  the  under  surface  of  the  articular  ewrtilage,  and 

Beta  lip  inUatniuatory  processes  in  the  latter,  which 

i-eatilt  either  ill  its  perforation  by  ulceration  or  in  its 

sepanition  in  n  necrosed  condition.     In  any  ease  the 

synoviiil  membrane  and  Ligumente  become  aeeondarity 

nOected,  and  a  general  litni- 

moua    arthritis     superrenea. 

^a  the  process  continues,  the 

'Cancelloua  tissue  forming  the 

liead   of  the  bone  is  slowly 

destroyed,  the  margins  of  the 

Acetabular    cavity     ulcerate 

Away,   and  the    acetabnlun 

-  itself  becomes  carious.    The 

Ir  (it/ 1'  'M         head  of  the  bone  may  now 

■  jfl^j,  M         sink  into,  and  penetrate,  tho 

H  I'ji '^B        carious   floor  of   the    acet4if 

W  1/1         ^''^'™'  '"■'  "^  '^  "^""^  "^'"^ 

m  .  <f  yS         ^^^  *^''"'*'  '^"■y  ^^   gradually 

K  Vj_^         displaced  upwards  over  the 

f        ,  hiroken-down  acetabular  msr- 

ti!Mro'f"HiuDi6^"X'TUo  si"  on  to  the  dorsum  ilii,  a 
change  of  position  often  aC' 
companied  by  a  corresponding 


cutUflgs  of  the  bend  bas 
'  ~  m  destrored ;  ths  bono  i 


epipbyaif  .    ._... 

bfloomp     aopnmtcd. 
abaft   is  roiigbeaod  b 
fonaation  i>[  perioalea! 


rouBh  nod  cdriona,  und  the .  •"■ i  .  ■  -        _~r 

epipbj-aU  of  tba  he»d  h<ts  extension  of  the  canouB  pro- 
TliB  cess  to  the  compact  bone  of 
7  ""s  the  ilium  itself.  In  other 
cases,thifi  displacement  of  the 
femur  is  the  result  of  a  sepa- 
ration of  the  head  of  the  bone,  the  neck,  no  longer 
catching  in  the  acetabulum,  being  readily  displaced  t? 
the  contraction  and  tension  of  its  attached  muaclee. 

The  foi'mation  of  abscesses  is  of  common  occurreDoe 
in  casea  of  advanced  hip  disease.  If  the  pus  is  first 
formed  withtti  the  joint,  it  makes  its  exit  either  at  the 
cotyloid  notch,  at  the  thin  posterior  portion  of  the 
capsule,  or  elao  into  th«  bursa  beneath  the  psoas 
lausch.      Such   abscesses  po\i\t  laoat  <&'«iw  qu  the 
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upper  part  of  Scarpa's  triangle,  but  not  infrequently 
they  pass  to  the  outer  side  of  the  limb,  and  come  to 
the  surface  a.  little  below  the  trochanter.  In  other 
instances,  especially  when  the  ilium  is  much  diseased 
and  the  acetabulum  perforated,  an  ihac  abscess  forma, 
and  points  above  Poupart's  ligament.  More  rareJy, 
the  pus  makes  its  way  into  the  cavity  of  the  pelvis, 
and  opens  into  the  rectum  or  bladder  ;  or,  when  the 
shaft  of  the  femur  ia  affected,  extends  to  a  considei-able 
distance  down  the  tliigh. 

The  natural  position  of  the  limb  is  much  altered 
in  hip  disease,  and  that  in  a  very  characteristic  manner. 
In  the  eai-ly  stogea  the  thigh  is  flexed,  abducted,  and 
rotated  outwards.  This  position  is  the  one  which 
gives  the  patient  most  ease,  and  is  the  natural  pOBition 
of  the  lower  extremity  when  at  rest.  Flexiou  relaxes 
the  ilio-femoraJ  ligament ;  abduction,  the  ligamentum 
teres ;  and  rotation  outwards,  the  inner  portion  of  the 
capsule.  In  the  later  stages,  when  the  ligamentum 
teres  has  been  softejied  or  destroyed  and  the  capsular 
And  other  ligaments  are  stretched,  the  rotation  out- 
wards and  abduction  are  replaced  by  rotation  inwards 
and  adduction,  for  in  the  relaxed  state  of  the  ligaments 
the  latter  position  tends  to  relieve  pain  by  displacing 
the  head  of  the  bone  from  the  floor  of  the  acetabulum,  ■ 
And  so  preventing  pressure  between  the  opposed  cariona  | 
surfaces . 

In  consequence  of  the  altered  relations  between  the 
femur  and  the  innominate  bone,  and  the  fixation  of 
the  hip-joint  by  the  muscles,  the  patient  is  led  to  the 
adoption  of  certain  positions  in  order  to  enable  him  to 
put  the  foot  to  the  ground.  The  hip-joint  being  fixed 
in  a  state  of  flexion,  the  mobility  of  the  lumbar  spine 
is  brought  into  play,  and  the  flexed  limb  is  placed  in  a 
line  with  its  fellow  by  i^otating  the  pelvis  on  its  trans- 
verse axis  and  arching  forward  the  lumbar  spine  (lor- 
dosis). If  the  femur  is  abducted,  the  pelvis  is  tilted 
downwards,  so  that  the  anterior  superior  aipme  ot  "Aife 
^Jiseaaed  side  w  placed  on  a  lower  level  ttatv  is  tW^  o^ 
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tbe  opposite  Bide,  and  tLe  limb,  when  the  patient  is 
p]a<»d  in  a  recumbent  posture,  ia  "  apparently 
lengtheneil."  If,  on  the  other  haad,  the  femur  be 
.idducted,  the  pelvis  is  tilted  upwards  until  the  thigh 
is  placed  parallel  with  its  fellow ;  the  iliac  spine  is 
tbiis  placed  on  a  higher  level  than  ia  that  of  the 
sound  Hide,  and  "  apparent  shortening  "  reeults. 

Keal  lengthening  of  the  limb  in  hip  disease  probably 
never  occurs,  but  real  shortening  is  prodnced  either 
by  absorption  of  hone,  or  hy  disease  of  the  epiphysiaJ 
cartilage  and  consequent  arrest  of  growth.  It  is 
important  to  remember  that,  after  all  active  disease 
has  subsided,  n  limb  may  grow  more  slowly  than  that 
of  the  healthy  aide,  and  that,  when  a  cluld  has  re- 
covered without  any  shortening,  it  does  not  follow  that 
in  the  future  the  limb  wHl  be  as  long  aa  its  fellow. 

In  any  case  of  strumous  joint  disease,  a  natural 
cure  miiy  result,  the  hmb  either  completely  recover- 
ing,or  beingtixedbyanchylosis  (seep.  342).  Inmany 
instances,  however,  in  which  the  disease  has  not  be*i) 
treated  in  an  early  stage,  the  patient  loses  his  life.  A 
fatal  termination  may  be  brought  about  in  one  of 
several  ways. 

In  some  patients,  death  results  from  exhaustion, 
arising  from  the  constant  pain  and  want  of  rest, 
combined  with  the  suppurative  or  hectic  fever  which 
accompanies  the  formation  of  large  quantities  uf 
pus.  In  others,  amyloid  disease  of  the  liver,  kidneys, 
and  intestines  supervenes,  and  iu  the  remainder 
acute  tuberculosis  or  tubercular  phthisis  terminutes 
the  case. 

The  fact  that  tubercle  is  present  in  the  joints  in  the 
majority  of  cases  of  strumous  disease  is  naturally  cf 
great  clinical  importance,  and  affords  a  ready  explaoi' 
tion  for  the  occasional  development  of  a  more  genenJ 
tuberculosis.  Many  surgeons,  acting  upon  the  assump- 
tion that  the  danger  of  general  infection  ia  consiilw^ 
abJe,  have  therefore  advised  the  early  excision  of  tO 
"-  joints.     Tliere  can,  Vo'«e^c'r,\«  iw  doubt 
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that  treatment  founded  on  such  ideas  is  not  supported 
by  pathological  investigations,  and  it  is  quite  ciertain 
that  the  dangers  of  general  tuberculosia  in  any  case 
of  early  joint  disease  placed  under  proper  treatment 
are  very  slight.  On  the  other  hand,  it  is  now  the 
opinion  of  various  Continental  surgeons  that  operative 
interference  with  tubercular  joints  is  itself  liable  to 
promote  general  infection,  and  I  have  myself  seen 
several  cases  in  which  excision  has  been  followed  by 
the  rapid  formation  and  diffasion  of  tubercle.  Lastly, 
it  should  be  remembered  that,  in  even  the  most  com- 
plete excisions,  it  is  generally  impossible  to  be  certun 
of  removing  all  the  tuberculous  tissues. 


BTPKCbXTZC  DISEASES   OF  THB  JOXXVB. 

Syphilis  may  afl'ect  the  joints  in  one  ot  three  ways — 
^i)  In  the  early  periods  of  the  constitutional  affection, 
»t  the  time  when  the  patient  is  suffering  from  the  so- 
halted  secondaiy  symptoms,  one  or  more  articulations 
may  be  the  seat  of  a  aub-acute  synovitis.  There  are 
no  records  of  post-mortem  examinations  of  such  joints, 
but  it  is  probable  that  tha  changes  in  them  do  not 
differ  from  those  met  with  in  cases  oE  aun'^Ye  BKtwis 
fipiovitig.  i»^  ' 


342  SYPHIUTIC  AKTHKITIS. 

(2)  In  the  later  stnges  of  syphiliB,  at  atimeiriieii 
the  patient  is  subject  to  gummatous  or  rupial  nlcen, 
to  neeroais  or  caries  of  the  bones,  4c.,  the  synovial 
membrane  may  be  the  seat  of  iuflammatorT  effiision. 
and  gummiitona  masses  may  develop  in  the  sjnorial 
and  sub-synovial  tissues.  In  such  cases  there  is  much 
thickening  of  the  affected  parts,  and  considerable 
destruction  of  the  articular  structures.    (See  Fig.  77.) 

(3)  The  articular  eictremities  of  the  bones  may  be 
affected  in  a  manner  similar  to  the  shafts,  and  on 
inHammation,  commencing  in  the  periosteum,  may 
extend  to  the  neighbouring  joint. 

Considering  the  prevalence  of  syphilis,  the  jfunta 
are  comparatively  rarely  alfected  in  this  disease. 
AsraETi.osxs. 

The  term  anchylosis  is  commonly  employed  to  indi- 
cate a  condition  of  complete,  or  partial,  immobility  ot 
a  joint,  due  to  adhesions  between  different  portions  of 
the  articular  surfaces. 

In  all  cases  anchylosis  is  the  result  of  pre-existing 
inflammation,  and  the  extent,  position,  and  density  d 
the  adhesions  depend  upon  the  tissues  which  have 
been  involved  in  the  inflammation,  on  the  amount  of 
destruction  ■which  the  tissues  themselves  have  imder- 
gone,  and  on  the  nature  of  the  inflammatory  procfSE. 
Where  the  inflammation  has  been  acute,  and  bet 
progressed  to  the  formation  of  pus  in  large  quantitiK, 
as  in  acute  suppurative  artlmtis,  the  andiylosis  ii 
liable  to  be  very  firm  and  bony,  whilst  in  cases  of 
simple  chronic  sjmovitis  there  is  usually  no  attempt 
at  the  formation  of  any  adhesions.  In  stromous 
disease,  where  there  is  little  tendency  to  repair, 
anchylosis  is  liable  to  he  not  very  firm,  whilst  in  oetw 
arthritis  anchylosis  never  reaulta. 

In  those  cases  where  the  inflammatorj-  processes 
have  involved  the  synovial  membrane,  the  ligameotSi 
and  the  cartilages  only,  the  adhesions  we  composeJ 
i>f  Sbrous   tissue;  but,  wUere  \\ie  \»YLes  Wve  been 
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Fig.  78. 


affected,  aud  especially  when  there  has  been  suppura-  J 
tlon,  boitf  anchylosis  or  osseous  union  of  two  granu.*  T 
lating  Burfacea  is  coi 

AdJiesione  may  be  formed  iu  the  following  ways  :-~>  I 

(i)  If  two  layers  of  synovial  membrane  in.  a  state  1 
of  inflammation  are  kept  in  constant  apposition,  their  | 
Borfaces  may  become  united 
byfibroustissue,  just  asmay 
the  opposed  surfaces  of  the 
pleurse.  Thus,  in  the  knee- 
joint  it  is  common  to  find 
the  anterior  and  posteiior 
surfaces  of  the  syiio  vial  pouch 
beneath  the  qiiadiicepa  ten 
don  adherent,  and  the  pouch 
in  many  cases  obhterated 

(a)  Two  opposed  cnrfaees 
of  ulcerating  cartdage  ma\ 
be  united  by  the  deielop 
inent  of  fibrous  tissue  be- 
tween them  ;  e.^.,the  patella 
may  be  fixed  to  the  external 
condyle  of  the  femur 

{3)  Inflammatory  exuda- 
tion into  the  ligaments  may 
become  developed  into 
fibrous  tissue,  and  the  latt«r, 
by  its  subsequent  contrac- 
tion, may  interfei'e  with  the 
proper  movements  of  the  ai'- 
ticiuation.  Thus,  in  disease 
of  the  knee,  when  the  joint 
has  long  been  kept  in  a  state  of  flexion,  the  posterior  \ 
ligament  of  Winsiow  may  be  found  pei-manently  , 
tMckened  and  contracted,  and  may  frustrate  all  ■■ 
attempts  at  complete  extension. 

(4)  Two  opposed   osseous    surfaces  in    a  state  oi  ] 
inflammation  may  join  to  one  anothev  by  \ 
the  aame  laanuer  as  the  ends  of  a  bone  umte  sA^t  w. 
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fracture.  iHometimea  tliia  imion  is  so  complete  tJiit 
the  two  bones  are  welded  together  in  sucli  a  mannw 
thftt  their  line  of  junction  cannot  be  distinguished. 
To  finch  a  condition  the  name  of  "  synostosis "  liM 
been  applied. 

In  addition  to  these  varietieB  of  anchylosis,  it  mo* 
,  „  be  reroembered  that  snoti- 

^^  Fi°-TO^  ^^  anchylosis,  or  fiiatiai 

^^^^^K  ^^^^k  of  a  joint  by  changes  in  the 

^^^^^1  /^^^^^^         tissues  outside  it,  is  of  eant' 

^^^^V     M^^^^^^El        be  brought  about  in  various 

^^^^^r  flPH^^^^^  disea^d,  the  muscles  wliieh 
^^^^V  Jr^^S  regulate     its      movemeiiU 

^^^^1  ^'^A.'Xi  ^^^\  immobility  ,by  tonic  reflei 
^BHB  /_^iMfc^v'  ^ ':  g^lBk  contraction,  and  thus  pr^ 
■j  .  vtegMfl^       Tt-''^#^^»  vent  the  patient  fi-om  suf- 

P  ^^^H^kER  yl  result  from  friction  between 

I  M  *^^  articular  Burfaces. 

t  I  -a  (^)  Inflammatory  esnda- 

[  a|  tion  around  a    joint   iii»J 

Hip-joint  .Lowing  Comi,l«o      ""O"    °^    ^^'>    peri-artocclM 

Sod;  AuchflosiB.  tissues,  such  as  the  tendon^ 

muscles,  or  fascite, 

(c)  In  cases  where  a  joint  has  been  long  maintain^] 

in  a  bent  position,  the  soft  tissues  on  the  side  ef 

flexion  accommodate  themselves  to  the  altered  posi- 

tion  of  the  bones,  and  finally  become  too  short  to 

allow  of   complete  extension.     This  conilition  m«y 

often  be  seen  in  cases  o£  long-standing  disease  of  the 

knee-joint,  and  is  liable  to  cause  mnch  difficulty  in 

cases  of  e 
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CHAPTER    XLI. 

9ZSBASBS  or  TBB  PBMZS  AND 

SCaOTVM. 


OPIA  vESiC-fi,  or  extroversion  of  the  bladder,  con- 
i  of  a  deficiency  of  the  anterior  vesical  wall,  and 
»he  corresponding  part  of  the  abdominal  parietes, 

results  from  failure  in  closure  of  the  lower  part 
he  foetal  body-cavity. 

n  such  ca^es,  the  bladder,  being  incomplete  in 
Lty  fails  to  act  as  a  reservoir^  and  the  urine  escapes 
apidly  as  it  passes  from  the  ureters.  The  posterior 
jcal  wall  is  thrust  forward,  just  above  the  pubes, 
ihe  pressure  of  the  abdominal  viscera,  and  presents 
Queous  surface,  which  is  often  swollen  and  in- 
led,  either  on  a  level  with  the  surrounding  skin 
slse  protruding  in  front  of  it.  On  this  surface 
orifices  of  the  ureters  may  be  seen,  the  urine  being 
ted  from  them  at  short  intervals  in  minute  jets. 

urethral  orifice  is  always  imperfect,  and  the  penis 
If  is  small  and  in  a  condition  of  ^^  epispadias,'' 
ooi'pora  cavernosa  being  cleft  and  the  roof  of  the 
ihra  undeveloped,  so  that  the  urine  flows  along  a 
low  groove  instead  of  through  a  mucous  canal. 

pubic  bones  are  usually  separated  in  the  middle 
by  a  considerable  interval,  the  recti  muscles  con- 
ently  diverging  to  reach  their  attachments.  The 
is  are  commonly  retained,  and  inguinal  hemise 
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are  of  fi-equent  occurrence.     The    deficiency  i 
abdomiiuil  wall  extemls  as  liigb  as  the  unihilicus. 


Hypospadias  is  the  term  applied  to  a  cleft  conditio] 
of  the  floor  of  the  urethra,  which  foi'ma  a  groore  in- 
stead of  a  canttl  on  the  under  siirface  of  the  perns.  It 
results  fi'om  imperfect  fusion  of  the  two  sides  of  the 
uro-genital  aperture,  which  in  early  fcetal  life  torOs 
an  antero-posterior  slit  or  Assure  at  the  lowest  pctrtof 
the  abdomen. 

In  the  female,  this  fissure  does  not  close,  and,  wtiile 
its  two  lateral  boundaries  form  the  labia,  the  clitoris 
is  developed  at  its  anterior  coinmiasui'e.  In  the  nude, 
the  two  halves  normally  unit-e,  forming  the  scrotum 
below,  and  closing  in  the  floor  of  the  urethra 
anteriorly. 

In  slight  forms  of  hypospadias,  the  glans  and  pre- 
puce alone  are  cleft.  In  more  severe  cases  the  urethi* 
is  opened  up  as  far  ba/^k  as  the  scrotum,  whilst  in 
complete  hypospadias  the  fissiu^  extends  as  far  beck 
as  the  mf'mbranous  urethra,  the  scrotum  being 
divided  in  the  middle  line.  In  such  cases  as  tlrtw 
the  cleft  scrotum,  with  its  contained  testes,  closdy 
resembles  the  labia,  and  the  penis,  being  very  im- 
perfectly developed,  aids  the  delusion.  It  is  by  no 
means  uncommon  for  male  children  with  this  de- 
formity to  be  brought  up  as  females,  the  error  nt* 
being  discovei-ed  untU.  the  period  of  puberty  Kg- 
proacbes.  When  hypospadias  is  slight,  it  cauaefl  no 
mconveuience,  but  in  those  cases  where  the  whole 
urethra  is  affected  the  penis  during  erection  is  cmW 
downwards,  and  connection  is  rendered  impossible. 


The  term  phimosis  is  employed  to  indicate  any  con- 
dition of  the  prepuce  which  prevents  its  retraction 
over  the  g'lana  penis.  In  the  gi'eat  majority  of  cases 
phimosis  i.s  a  congeuitRl  lie^ect,  a-wi  one  -s^aeV  ^iW 
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es  rise  to  troublesome  symptoms.  It  causes  re- 
ition  of  the  secretion  of  the  sebaceous  glands  in 
)  neighbourhood  of  the  corona  glandis,  and  con- 
uent  continued  irritation  from  the  presence  of  the 
Euned  matter.     If  the  condition  is  not  relieved, 

>  under  surface  of  the  prepuce  is  liable  to  become 
lerent  to  the  glans.  Vesical  irritability,  with  ire^ 
mt  micturition,  straining,  prolapse  of  the  rectum, 
I  nocturnal  incontinence  of  urine  are  amongst  the 
st  frequent  troubles  which  arise  from  this  affection. 
Phimosis  may  also  result  from  inflammatory  swell- 
■  in  connection  with  gonorrhea  or  venereal  sJres,  but 
bben  usually  transient.     In  some  cases,  however, 

>  contraction  of  a  cicatrix  causes  permanent  narrow- 
'  of  the  preputial  orifice,  and  in  old  men  the  same 
idition  is  liable  to  supervene  upon  the  cracks  and 
ures  which  are  not  infrequently  met  with  on  the 
>puce. 

7ASAPBZM08Z8. 

Paraphimosis  results  from  retraction  of  a  tight 
»puce  behind  the  corona  glandis,  where  it  remains 
yd.  Paraphimosis  may  occur  in  connection  with  a 
LgenitaUy  tight  preputial  orifice,  but  it  more  often 
lows  upon  retraction  of  an  inflamed  prepuce  in  a 
16  of  gonorrhoea.  In  consequence  of  the  constriction 
the  glans  by  the  tight  preputial  orifice,  it  becomes 
igested,  whilst  at  the  same  time  the  constriction 
10  tightens  and  the  prepuce  becomes  swollen  and 
lematous.  If  the  condition  be  not  relieved,  the 
jjit  preputial  orifice  usually  ulcerates  or  sloughs  in 
me  part  of  its  circumference,  but  the  glans  penis 
»lf  hardly  ever  becomes  gangrenous. 

BPZTBB&ZOMA  OF  TBB  VBITZS. 

Epithelioma  of  the  penis,  as  of  other  parts,  occurs 
efly  in  old  men.  It  almost  invariably  commences 
the  prepuce  or  the  glans,  and  is  very  rarely  seen 
a  primary  affection  of  the  body  of  the  penis* 
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Phimosis,  or  cracks  and  fissures  of  the  prepuce,  aie 
generally  believed  to  act  as  predisposing  causes. 

Commencing  as  a  warty  growth,  the  increase  of  the 
epithelioma  is  generally  rapid.  Its  sorfaoe  soon 
ulcerates,  and  the  deeper  tissues  become  at  an  eai^ 
stage  infiltrated  and  indurated.  If  left  alone,  i 
extends  along  the  corpora  cavernosa  and  the  corpus 
spongiosum  to  the  perineum,  and  subsequently  to 
the  neck  of  the  bladder.  Obstruction  to  tiie  outflow 
of  urine,  with  severe  cystitis,  supervenes,  and  life 
is  often  terminated  by  kidney  disease  resulting  from 
the  foul  and  unhealthy  state  of  the  bladder.  The 
inguinal  glands  are  early  enlarged  by  formations 
in  them  of  secondary  growths,  and  in  many  cases 
similar  disease  extends  to  the  deeper  lymphatic 
glands  along  the  iliac  vessels  and  in  the  lumbar 
regions.  Deposits  may  also  form  in  the  viscera,  but 
are  not  of  common  occurrence. 

Innocent  tumours  of  the  penis  are  rare,  and  do  not 
require  special  mention.  Venereal  warts  are  treated 
of  in  the  chapter  on  Gonorrhoea. 


CBZMITBT-SVrBBP'S    CAITCEB— SPZTBSUOIU 

or  TBB  SCBOTITK. 

The  occurrence  of  epithelioma  of  the  scrotum  is 
undoubtedly  caused  by  the  habitual  presence  of  soot 
in  its  rugae,  and  it  may  be  mentioned  that,  in  sweeps, 
epitheliomata  appear  specially  liable  to  develop  oo 
other  parts  of  the  body.  It  is  commonly  stated, 
and  believed,  that  epithelioma  of  the  scrotum  is 
becoming  less  common,  but  it  is  doubtful  whether 
this  is  really  the  case. 

The  disease  commonly  commences  as  a  wart,  which, 
after  a  time,  ulcerates  and  extends,  as  do  epithe- 
liomata in  other  parts.  Even  when  apparently* 
simple  wart,  the  disease  is  really  of  a  malignant 
nature,  and  I  have  had  opportunities  of  verifying 
this  statement  by  microscopical  examination  of 
growths  no  larger  than  a  split  pea.     If  untreated,  the 
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growth  extends  to  the  perineuin  and  penis,  in  much 
the  same  manner  as  when  epithelioma  commences  in 
the  latter  organ.  The  inguinal  glands  are  also  early 
oocupied  by  secondary  growths  which  may  also  become 
diBBeminated  in  the  viscera. 

Innocent  tumours  of  the  scrotum  are  comparatively 
zare,  and  are  of  no  special  importance.  The  most  com- 
Hion  of  them  is  the  soft  fibroma,  which  occasionally 
atfajins  a  considerable  size. 


(    3SO    ) 


CHAPTER  XLII. 

ooNoaasffiA  and  STaxcTna. 


ooiros&Bi 

€rONOBBH(£A  is  a  specific  inflammation  of  the  inekiui 
and  contiguous  parts,  and  is  always  transmitted  1y 
contagion.  Before  entering  into  a  descriptioii  ■) 
gonorrhoea,  however,  it  may  be  pointed  out  that  J  | 
forms  of  urethritis  are  certainly  not  of  ganarAai 
origin,  many  of  them  being  due  to  infection  by  Wtj 
tating  secretions  from  the  vagina  or  uterus,  ortottij 
passage  of  instruments. 

The  inflammation,  originated  by  the  applicatkij 
gonorrhoea!  pus  to  the  glans  penis  and  onfioe  of  i 
urethra,  often  extends  along  the  whole  length  off 
passage,  though  it  is  usually  most  intense  in  thef 
navicularis.     The  mucous  membrane  is  swollen 
intensely  injected,  and  a  secretion,  at  first  of 
and  serum,  but  very  soon  of  pus,  is  rapidly 
The  amount  of  pus  discharged  is  usually  very 
and  in  some  cases  the  distended  capillaries  give 
and  allow  a  discharge  of  blood.     After  las^Ari 
week  or  more,  the  acute  inflammation  slowly  sul 
the  discharge  becomes  less  abundant  and  less  pi 
and,  after   persisting  as  a  watery  exudation  tv' 
variable  time,  finally  entirely  ceases. 

During    the    height    of    the    attack,    the 
spongiosum  is  itself  infiltrated  with  plastic  effi* 
and  the  whole  penis  is  swollen  and  tender.    TbBi' 
usually  much  pain,  and  increased  frequency  of 
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ition,  often  accompanied  by  a  good  deal  of  fev6 
3  swelling  of  the  urethral  mucous  membran 
juently  causes  some  difficulty  of  micturition,  ani, 
eusionally  induces  complete  retention  of  urine, 
nful  erections  of  the  penis,  or  "  chordee,"  are  an 
lost  constant  accompaniment  of  the  acute  stage, 
I  are  characterized  by  distortion  of  the  organ  so 
t  it  forms  a  curve,  with  the  concavity  downwards. 
s  condition  results  from  the  presence  of  plastic 
dation  in  the  corpus  spongiosum,  and  a  consequent 
irference  with  its  erectile  tissue. 

coacpXiZCATzoii'8  or  ooitorrbcba. 

The  complications  of  gonorrhcea  are  so  numerous 
fc  it  is  impossible  to  describe  all  of  them  at  length, 
they  are  of  sufficient  importance  to  require  some 
ition. 

us  regards  the  penis  itself,  either  phimosis  or 
^phimosis  may  arise,  as  already  described,  and 
Buoomation  of  the  prepuce  (post£Litis)  and  of  the 
IS  penis  (balanitis)  are  of  frequent  occurrence, 
animation  of  the  lymphatics  of  the  penis,  and 
Jized  inflammatory  induration  of  the  corpus 
Qgiosum  or  corpora  cavernosa,  are  more  rare. 
rty  growths  about  the  prepuce  and  glans  gene- 
y  result  from  want  of  cleanliness  in  cases  where 
discharge  has  lasted  a  long  time. 
inflammation  of  the  lymphatic  glands  in  the 
in  is  common,  and  is  very  liable  to  terminate  in 
piuration  or  the  formation  of  a  "  bubo."  The  pus 
ned  in  the  glands  under  these  circumstances  has 
the  characters  of  the  gonorrhceal  discharge,  and 
resulting  ulcers  are  consequently  unhealthy  and 
le  prone  to  heal.  In  rare  cases  the  glands  in  the 
I  fossa  are  affected,  and  deep-seated  suppuration 

186. 

Spididjrmitis  and  orchitis  are  amongst  the  most 
imon  of  the  complications  of  gonorrhoea,  and  are 
re  prone  to  develop  in  the  second  or  third  week 
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than  at  an  earlier  date.  They  probably  result  frem  a 
direct  extaosioD  of  the  inflammatiou  from  the  prOB- 
tatic  urethra  to  the  ejaculatorr  ducts  and  the  tu 
deferens,  but  are  conaiJered  by  some  authors  to  be  of 
metastatic  origio.  In  many  cases  the  onset  of  1^ 
epididymitis  is  follow-ed  by  a  diminution  of  tlw 
urethral  discharge,  anil  its  subsidence  by  a  return  a( 
the  urethritis.  For  furtlier  details  the  chapter  onthB 
Testes  may  be  consulted. 

UreQiral  or  peii-nretliral  abscess  is  to  bg 
placed  among  the  rarer  complications  of  gonorrhfn. 
It  may  develop  along  any  part  of  the  corpus  spon- 
giosum, but  is  most  common  in  the  periseum  and 
^ose  to  the  urethral  orilice.  Such  abscesses  tit 
supposed  to  i-esult  from  auppuratiou  around  one  of 
the  liLcnns  in  the  urethra!  floor.  If  opened  eariji 
they  do  not  usually  communicate  with  the  urethn, 
but,  if  left  alone,  they  are  hable  to  open  into  the  latter. 

Acute  and  chronic  prostatitis  are  fortunately  com- 
paratively infrequent.  They  are  more  fully  described 
in  the  chapter  on  the  Prostate. 

Cystitis  in  its  milder  form  is  not  uuconunon, 
whilst  acute  cystitis,  though  rare,  is  a  most  serious 
and  dangerous  complication.  '  Exceptional  cases  hum 
been  recorded  of  eirtannion  of  inflammation  along  the 
ureters  to  the  kidneys,  with  consequent  pyelitis  ani! 
nephritis. 

Gouorrhoeal  ophthalmia  is  one  of  the  meet 
acute  anil  serious  forms  of  inflammation  to  which  the 
eye  is  subject.  Commencing  in  the  conjunctiva,  tbs 
inflammation  rapidly  extends  to  the  cornea  aii<' 
sclerotic,  is  accompanied  by  much  purulent  diachar^, 
and  is  l^ble  to  terminate  in  sloughing  or  ulceration 
of  the  cornea,  and  consequent  destruction  of  the  entin 
globe.  It  is  most  probable  that gonorrhoeal  ophthalmi» 
is  always  the  result  of  contagion  by  gonoirhwd  piw. 
and  it  is  evident  that  the  other  eye  is  very  prone  t* 
be  implicated  by  inocuhttiou  with  the  discharge  oi  ^  < 
fellow.  "^^^ 
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Qoiion'lu«al  sclerotitis  i^  usually  miswiuteil  witk 
^nuri'hceitl  rheumatism,  and,  beyond  being  exceed- 
ingly intractiible  and  chronic,  does  not  differ  from 
flclerotitk  ai'ising  from  other  causes. 

Gonotriiteal  rheumatism  lins  ah-eady  been  dealt 
(With  in  a  previous  chapter. 

Gonorrhoea  in  women  is  ratbei'  an  inflammation 
of  the  vagina  than,  of  tbe  urethra,  although  the  latter 
\ia  also  frequently  implicated.  Its  complications  s 
Hjuuch  the  same  as  in  the  male,  but  differences  ari 
iof  course,  in  connection  witli  the  diffei-ent  parts 
involved. 

■1  Inflammatory  (sdema  of  tlie  vulva  is  sometimes 
wery  marked,  and  the  swelling  great.  Vulvar 
fcbscesses  are  also  common.  In  rare  cuses  the  cavity 
nf  tbe  uterus  is  involved  in  the  inflammation,  which 
Rmay  also  extend  to  the  Fallopian  tubes.  Ovaritis  is 
probably  more  common  tlian  Ls  generally  supposed, 
Hmd  peritonitis  occasionally  i-esults  from  extension  of 
nnfiammation  fi-om  the  ovaries  or  tbe  tubes.  Ohronic 
iwippuratiou  of  tbe  tubes,  witli  distension  by  pus 
t"  pyosaipinx,"  and  couNequent  formation  of  adhesions 
no  sun-ounding  parts,  is  usually  considered  to  result 
toom  goiioiThcea  more  fve<[ueiitly  tlmii  from  ;iny  ot' 


STRXCTVBB  Or  THS  1TRBTBRA. 

J.  StiTctui-e  of  the  nretbi-a,  or  Dan-owing  of  its  calibre, 
Bb  commonly  described  as  of  three  vaiieties — (i)  ( 
bestive;  (2)  spasmodic;  (3)  organic.  In  tlie  present 
Ehapter,  it  is  to  the  last  of  these  varieties  alone — ^the 
torganic — that  the  tei-m  will  be  applied.  Congestive 
Utnctui'e  is  but  another  name  for  inflammatoiy  awell- 
Sng  of  the  mucous  menihi-ane,  Rucli  as  has  ali'eady  been 
nescribed  as  occasionally  causing  retention  of  mine 
IffonotThtBU.  Spasmodic  strietiii-e  does  not  ewstper 
|.tiio»gh  spasm  may  complicate  either  an  organic 
(stricture  or  any  initated  or  inftaramatoi'y  cowiv\Aa»\  | 
of  the  bliulder  01-  iiretbm. 
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STRICTL'UE  OF  THE   tRETHBA. 


Orgaaic  itiictore  ib  a  nurrowiiig  of  the  ui-ethra 

h',  the  foi-niiition  of  fibrouM  tissue,  and  results  almost 
mvaniiblv  finiu  pmoirhtEa  or  froia  injuiy.  It  has 
alretcl>  lieen  said  that  aft«r  the  acut*  mflaimnatoiT 
stug^  of  gononhffia  has  subaided,  a  cbi'oiiic  urethritis, 
or  gleet  1-,  apt  to  persist  for  some  time.  It  is 
to  thi"  (hi'ouir  iiiflammfttion  of  the  ui'ethra,  rather 

!  than  to  the  acute  ui'ethritis,  that 

the  oi^anin  stricture  is  to  be 
^\  '  /'"y  attributed.  AH  chronic  tuflam- 
ml    i  '  9  mations  are  more  liable  to  cause 

B  )i]      'I  the   formation  of  fibrtms  tissue, 

■  { |i    «  and   consequent   induration   and 

■   ill     B  thickening,  than  are  acute  attacks, 

S  <li    %  and  thus  the  uretlirti  is  narroned 

V  iLi^  '^  ''^  ^^  contraction  of  Hcar-tiBSue 

■'w    B  formed  in  its  walk. 

B^    ]i  In  caseA  of  laceration,  also,  the 

K  i*^  ^  torn  urethra  is  mended  by  &  scar 

HAkjr\v  ii^  fibrous  tissue,  and  this,  like  all 

K  iWr  a  other  scars,  tends  to  conti'act,  and 

K  Iflr^  thus  to  narrow  the  tube.     Theee 

W|li|  f  strictures,  which  are  named  tran- 

Wj^m|l  matic,  are  admost  alwR,ys  situated 

I       ^Ps^^  ^^  ^'^^  bullioua   or  membi'anonR 

\a  S* '  urethi'a,  and  are  often  very  tight 

^^  and  not  easily  dilatable. 

A  TTreilira  liiid  dld  Stjictui-esreaultingfromgoDor- 
BhowinB  a  Htntiuru  ihn?i>.  mav  affect  any  part  of  the 
th^'LTwfJ""'' ^  ^"""  irethra  Those  seen  in  museumB 
are  most  common  in  the  mem- 
branous and  bulbous  portions,  but  the  less  severe 
varieties,  which  do  not  so  often  find  theii-  way  into 
museums,  are  at  least  as  common,  if  not  more  common, 
in  the  jieuile  urethra.  The  prostatic  urethra  is  never 
the  seat  of  stricture. 

Strictures  are  sometimes  classified  accoi-diug  to  the 
,  amount  and  tirranj^ement  of  the  fibrous  tissue  of  which 

'  they  live  composed.     Thusi,  wWn  Vke  \n.\.\»v  tovms  a 
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ow  ring  round  the  canal,  the  stricture  is  called 
liar ;  when  it  surrounds  the  tube  for  a  greater 
ion  of  its  length,  tubular ;  and  when  bands  of 
«  pass  across  the  lumen  of  the  tube  from  one 
to  another,  the  term  bridle  stricture  is  employed, 
bricture  is  generally  narrower  and  less  dilatable 
greater  the  amount  of  its  fibrous  tissue,  and  to 
e  strictures  in  which  the  urethra  is  buried  in  a 
J  of  cicatricial  tissue  the  term  cartilaginous  is 
led,  on  account  of  their  great  density  and 
ness. 

^ith  regard  to  the  position  of  a  stricture,  it  may 
dd  that  the  nearer  it  is  to  the  meatus  the  less 
ble  is  it  of  dilatation,  and  strictures  of  the  meatus 
I  often  yield  only  to  cutting.  These  strictures  not 
jquently  result  from  venereal  sores. 


■BCT8    or    8T&ZCTU&S. 

16  effects  of  stricture  on  the  urinary  organs  are 
Y  and  serious.  They  are  usually  in  proportion 
le  amount  of  obstruction  to  the  passage  of  urine, 
may  be  to  a  great  extent  prevented  by  proper 
iment.  Many  slight  strictures  are  never  followed 
ny  serious  complications. 

le  urethra  behind  the  stricture  is  in  some  cases 
cened,  for  its  muscular  coat  hypertrophies  in  order 
rercome  the  obstruction.  More  often  the  tube  is 
ed  by  the  backward  pressure  of  the  urine,  and  is 
$times  much  pouched. 

le  mucous  membrane  is  often  in  a  state  of  chronic 
mmation,  and  is  not  infrequently  ulcerated  and 
ed,  the  lacunae  being  enlarged  and  forming  little 
ets  in  which  urine  and  inflammatory  exudation 
ct.  In  bad  cases  the  inflammation  extends  to 
tissues  around  the  urethra,  and  results  in  the 
Ation  of  pus  in  this  situation.  In  other  cases 
nation  completely  penetrates  the  urethral  walls, 
a  peri-urethral  abbess  is  formed.  This  abscess 
me  makes  its  way  to  the  surface,  and  bursts,  thus 

A  A  2 


356  RETENTION  OF   UECSE. 

establisliing  a  eommimi  cation  with  the  exteiicfffl 
fot-niisg  a  nriiiBry  fistula.  In  theee  coses  extrfl- 
VHsatioii  of  urine  is  prevented  by  the  plastic  effurion 
into  the  peri-iu-ethra.1  tiBsuea,  but  if  the  tliiuned  and 
ragged  iirethm  yields  suddenly  during  the  act  of 
micturition,  or  if  the  walls  of  the  abscess  are  thin, 
then  the  urine  ix  propelled  thi-ough  the  rent  in  the 
urethral  walls,  with  all  the  force  of  an  hypeitrophied 
bladder,  into  the  cellular  tissue. 

The  urethru,  almoet  aJways  gives  way  in  the  mem- 
biimous  or  bulbous  portions,  and  the  urine,  guided 
by  the  attaclinients  of  the  fascife,  infiltrates  the 
scrotum,  penis,  and  abdominal  walls,  causing  slonghing 
of  the  cellular  tissue  wherever  it  extends.  In  bad  cases 
large  portions  of  the  urethra  itself  may  slough. 

Retention  of  urine  does  not  result  from  oblitera- 
tion of  the  urethra,  but  is  always  brought  aboat  bj 
some  complication. 

It  has  already  been  said  that  the  mucous  membnme 
in  the  neighbourhood  of  the  stricture  is  often  in- 
flamed, and  it  is  ea.sy  to  understand  that  anything 
which  causes  an  inci-ease  of  this  condition,  i.e.,  any- 
thing which  excites  active  congestion,  may  induce  suuh 
an  amount  of  swelling  as  to  temporarily  block  up  the 
already  obstructed  tube.  In  addition  to  this,  spoBin 
of  the  muscles  at  the  neck  of  the  bladder  av  erf  the 
urethra  itself,  may  i-esult  from  the  congestion,  or 
from  an  acid  state  of  the  urine.  Again,  where  then 
is  an}''  peri-urethral  inilnmmation  or  collection  of  pus, 
the  pressure  of  the  inflammatory  products  ni«y 
obstruct  the  flow  of  urine.  It  will  thus  be  seen  thi* 
the  final  cause  of  retention  is  almost  always  some  load 
spasm,  congestion,  or  inflammation,  and  a  knowledge 
of  this  is  the  true  key  to  all  ollicient  treatment. 
Such  conditions  are  usually  transient,  and,  when  thcy 
liave  subsided,  the  urine  is  often  again  voided  vtdun- 
tarily,  and  instruments  which  could  not  prerionsl^  be 
passed  are  readily  introduced. 

However  long  tirin©  is  re\.oineA,  \\ieNi\ai4&T  \vudlt 
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■ever  gives  wtiy.     In  cases  of  su-icture,  this  viscu. 
usually  hypertrophied,  and  by  its   involuntary  ( 

tions,    not    only   causes  the   patient  much   pain,   j 
%a.t  also    over-distends   the 
iirethra  behind  the  strictui-e. 


It 


consequence     of 


'^eae  conditions  that  in  bad 
i  of  retention  the  urethra. 
l>ui-sta,  and  the  urine  is  ex- 
travasated. 

Tlie  bladder  in  all  long- 
standing cases  of  stricture 
'becomeij  hypertrophied  —  a 
■condition  which  results  from 
the  increased  force  required 
-to  expel  the  urine.  The 
TQUscular  coat  of  the  bladder 
ie  norm  ally  arranged  in  inter- 
lacing bundles  or  fasciculi, 
«nd  a.s  these  become  greatly 
'n  all  cases 


of  hypertrophy,  a 
&s  pi-ominent  bands  beneath 
"the  mucous  membrane,  the 
ierm  "fitscicnlated"  is 
•often  applied  to  such  blad- 
'ders.     On  account   of    this 

.ngement  of  the  muscular 
>Ooat,  the  mucous  membrane 
Intween  the  different  fasciculi 

insufficiently  supported, 
and,  when  the  bladder  con-  a  Paoiawitha  Strictnrool 
tracts  and  the  tension  of  the  **i«  Dretb™  in  the  Membmn- 
8uid  in  it  i.  r^d,  the  mu-  S,/r"S«o""C^- 
'GOUB  coat  tends  to  yield,  nnd  phiea. 
lo  herniate  oi'  protrude  be- 
tween the  bundles  of  muscular  fibres.  Sucha'pTofcsi.xBui' 
is  called  11  "aaccidua,"  and  a  bladder  B(ia.Sec^^ 
iud  to  be  "sacculated."     Sacculi  vary  mwcHmw 
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and  are  sometimes  sufficiently  capacious  to  hold  as 
much  as  a  pint  of  urine.  However  large  they  may 
])e,  their  orifice  of  communication  with  the  hladder 
is  always  small.  They  are  liable  to  cause  much 
trouble,  for,  having  no  muscular  wall,  they  are  unable 
to  empty  their  contents  satisfactorily,  and  urine 
remaining  in  them  is  liable  to  decompose  and  so  to 
keep  up  cystitis.  In  other  cases  the  sacculi  contract 
adhesions  to  the  intestines  and  other  neighbouring^ 
structures. 

The  thickened  bladder  is  often  the  seat  of  cjnititis, 
and,  where  this  has  been  of  long  standing,  the  mucous 
membrane  is  much  pigmented,  and  of  a  dull  slate 
colour.  Ulceration  is  not  common.  The  dilatation  of 
the  ureters  and  disease  of  the  kidneys,  which  may 
follow  on  stricture,  are  described  in  the  following 
chapter. 
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CHAPTER  XLIII. 

raozcAXi  kidnbt— ptbxiO- 


L  surgical  kidney  has  long  been  applied  to 
s  in  which  the  renal  organs  become  diseased 
lilt  of  some  obstruction  to  the  outflow  of 
m  the  bladder,  but  precisely  similar  patho- 
iditions  may  result  in  a  single  kidney  from 
anical  blocking  of  its  ureter.  The  name  is 
,  for  it  seems  to  indicate  that  such  kidneys 
m  surgical  interference,  whereas  the  reverse 
3  :  they  result  from  want  of  proper  surgical 
}.  Pyelo-nephritis  has  of  late  been  suggested 
emative  name,  but  is  itself  not  altogether 

objection. 

s« — ^The  diseases  of  the  urethra  and  bladder 
ise  surgical  kidney  act  in  more  ways  than 
rst,   it   may   be   said   that    any    persistent 

of  these  parts  is  liable  to  cause  reflexly 
yperaemia  of  the  kidneys — a  condition  which, 
)longed,  results  in  cell  exudation  and  the 
I  of  fibrous  tissue  between  the  tubules,  and 
ses  "  interstitial  nephritis."  Second,  any- 
Lch  obstructs  the  outflow  of  urine  from  the 
ends  to  obstruct  the  exit  of  urine  from  the 
ito  the  bladder.  At  first  sight  this  does  not 
ute  clear,  for  the  cavities  of  the  ureters  are 
;tly  continuous  with  that  of  the  bladder, 
fices  being    valvular    and   never   becoming 
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dilated.  Why,  then,  nhould  they  have  dWfcdty  in 
emptying  their  contents?  The  answer  is  twrfoU. 
First,  obstniotion  to  the  exit  of  unne  causes  hypw 


. ..„.,... in  KTeat  p*rt 

Brnlao  Is  niudi  iliBUmded     (trom  ft  [ 
with  a  lui^  ciUculua  in  liis  bladder.) 

trophy  itnil  induration  of  the  bladder-walls,  ""t* 
tlie  iii-eterH  pass  obliquely  through  the  thiekeiw 
tiHsuew,  they  are  thus  subjected  to  compiW"* 
Second,  if  tlie  bladder  is  frequently  over-distenM 
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ension  within  it  is  so  greatly  raised  that  it  is 
lit  for  more  urine  to  find  an  entrance.  In  both 
ways  the  urine  is  retained  under  pressure 
lO  ureters,  and  these  tubes  become  first  hyper- 
lied  and  afterwards  distended.  But  the  ureters 
irectly  continuous  with  the  pelves  and  calices  of 
idneys,  and  thus  these  also  are  distended  by  the 
led  urine.  This  distension  of  the  renal  cavities 
s  chronic  irritation  of  the  kidneys,  and  so 
stitial  nephritis,  as  well  as  absorption  of  the 
lular  tissue  itself.  It  is  a  rule  of  pathology  that 
ant  pressure  induces  atrophy,  and  the  pressure 
B  retained  urine  causes  atrophy  or  absorption  of 
pyramids,  whilst  it  simultaneously  distends  the 
s  and  calices,  and  in  time  reduces  the  gland  to  a 
ition  of  cysts  bounded  only  by  the  distended 
le  and  by  thin  septa  of  renal  tissue. 
orbid  appearances. — Examination  of  the 
)ys  and  their  ureters  in  these  cases  shows  a 
ty  of  conditions,  for  whereas,  in  some,  inflam- 
ry  changes  with  induration  and  contraction 
il,  in  others  the  effects  of  distension  are  most 
ed. 

us,  the  ureters  are  thickened  both  by  an 
ase  of  their  muscular  coat  and  by  the  formation 
>rous  tissue.  They  may  be  distended  in  very 
ng  degrees.  It  is  common  to  find  them  as  large 
crow-quill,  but  in  exaggerated  cases  they  may 
1  the  size  of  the  oesophagus  or  of  a  piece  of  small 
}ine.  The  more  they  are  dilated,  the  more 
ous  and  pouched  do  they  become.  The  longer 
the  more  often  they  have  been  inflamed,  the 
T  and  more  pigmented  does  their  mucous  lining 
tr. 

le  kidnejrs  are  generally  found  to  be  unusually 
•ent  to  the  fat  in  which  they  lie.  When  chronic 
ititial  nephritis  has  been  more  marked  than 
ision  of  the  pelvis  and  calices,  the  glands  are 
;  when  the  latter  condition  has  prevailed,  they 
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may  be  distended  to  almost  any  size.  The  opmte 
are  usually  adherent  Small  cysts,  ttie  dze  of  pe**, 
are  found  in  tiie  cortex  and  res  ilt  from  the  dilatation 
of  tubuR  winch  have  been  obstructed  by  theprassore 
of  the  s  rroundmg  fibrous  tissue  On  sedim,  the 
i-enal  tins  e  found  to  be  tough  and  resistant  the 
cortex  irregula     and    puckered    and  the  rend 
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le  of  coQuective  tiuM, 

ubnlea  am  nndei^ing  cyslie 


substance  itself  is  moi-e  or  less  ati-opliied,  as  aiifi} 
explained. 

On  microscopical  examinatioii,  the  fibna 
stroma  of  the  kidney  is  seen  to  be  incresseil  i> 
quantity,  the  renal  tubules  being  separated  from  ok 
another  by  a  growth  composed  of  small  cell  esA- 
tion  and  of  connective  tissue  of  varying  density.  Ti* 
new  tissue  is  often  very  vascular,  and  in  some  *•* 
the  walls  of  the  vessels  are  increased  in  thJckJ'* 
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The  renal  epithelium  varies  luutli  in  different  tubes  1  i 
in  some  it  in  natunil,  in  othei'S  granular  or  fatty,  J 
whilst  Bome  tubules  axe  denuded  of  their  epithelial  1 
lining.  DiBtension  nf  the  tubules  is  common,  and  1 
definite  cysth  are  often  funned  in  the  LM)rtex, 

ACITTB   STTPPVBATIVB   NBPBXITIS. 

A  kidney  in  such  a  condition  as  that  above  described  J 

is  liable  to  become  at  any  time  the  seat  of  acute  J 

inflammation  and   Huppuratiun,  and   to  ■pa.su  into  a  I 

state  of  "  acute  suppurative  nephritis."     Suppurative  I 

nephritis  usually  results  froni  an  extension  of  inflam-  1 

mation  from  the  bladder,  and  is  often  induced  by  an  I 

attack  of  retention  of  urine,  by  frequent  or  forcible  t 

catheterization,  and  by  operations  on  the  urethra  or  J 

bladder.     The  fact  is,  that  the  kidneys  in  such  cases  I 

are  in  such  a  precarious  state  that  a  mere  trifle  may  1 

throw  them  ofi'  their  balance,  and  exposure  to  cold  or  1 

wet,  such  as  might  in  normal  circumstances  induce  a  1 

,  slight  congestion,  will  in  these  ca.ses  bring  on  an  acute  1 

nephritis.     It  is  for  this  reason  that  surgeons  are  so  ] 

careful  about  operating  on  patients  in  whom  these  con-  j 

ditions  are  suspected,  for  the  most  trifling  operation,  J 

'  especially  on  the  minary  organs,  may  induce  suppu-  | 

ration  in  the  kidneys,  and  complete  suppression  of  I 

urine.     If  a  post-mortem  examination  be  made  after  ] 

death  from  such  a  cause,  the  following  conditions  will  I 

I  usually  be  found ; —  | 

Morbid  appearances. — Both  kidneys  are  gene-  ' 

'  rally  affected,  b\it  one  is  often  moi'e  (hseaaed  than  the  ' 
['other.     Each   ia  larger  than   natural,  and   in  .some 

[Cases  is  three  or  four  times  the  normal  size.     The  I 

4  capsules  usually  peel  off  eHsily,  having  become  loosened  I 

(by  exudation  beneath  them.       The  surface   of  the  1 

•  gland  is  mottled.     In  some   places  it  is   dark  and  j 

I  congested  ;  in  others,  small  collections  of  pus  are  seen  J 

I  thinly  covered  by  renal  tissue.  A  section  hborates  I 
I  much  pus  mixeil  with  urine,  which  ufivwiWy  sBu^fia.^ 
'3>sdly.     The  pelvif:  itnd  ealices  ate  con^esteA,  aai  (A  «ii 
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dark-purple  or  slate  coloin-.  The  renal  tissue  ia  very 
soft  and  friable,  and  parallel  with  the  renal  tubes  aii? 
whit*  streaks  of  pus,  which  often  lead  up  to  tli? 
absces-ses  in  the  cort«x. 

MicTOicoplcal  exankinatiou  shows  a  geneml 
niiltration  <if  the  kidney  with  leucocytes.  These  are 
n  places  collected  into  masses,  and  represent  af^h 
n  which  the  inflammation  has  progressed  to  the 
formation  of  an  abscess.  The  renal  epitheliiun  is 
swollen,  and  the  tubes  ai'e  often  tilled  with  castHiff 
cells  and  leucocytes.  Here  and  there  collections  of 
red  blood-cells  are  found,  indicating  that  an  over- 
distended  vessel  has  given  way,  and  its  contents 
have  escaped,  Micrococd  are  found  in  all  parts  of 
the  section,  especially  in  the  neighbourhood  of  the 


The  pathology  of  acute  suppurative  nephritis  has 
been  much  discussed,  and  vaidous  explanations  hme 
been  advanced.  It  appears  probable  that  in  mosl 
cases  the  condition  is  the  result  of  acute  inflanunatioD 
propiigated  from  the  bladder  to  the  pelvis  and  calices, 
and  extending  thence  to  the  renal  tis^iue  ;  but  m 
some  the  inflammation  seems  to  originate  in  the  renal 
tissue  itself,  and  is  then  probably  the  result  of  HCute 
congestion  occurring  in  an  'organ  already  in  a  state 
of  chronic  inflammation. 
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CHAPTER  XLIV. 
BXSSASSS  or  TBB  BXtADDSR- 

CT8TXTZ8. 

iTis,  or  inflammation  of  the  bladder,  is  chiefly 
with  as  a  complication  of  other  diseased  con- 
as  of  the  genito-urinary  tract,  but  may  also 
oate  from  exposui'e  to  cold  and  wet,  or  during 
course  of  one  of  the  exanthemata. 

many  cases  it  results  from  an  extension  of 
rrhoeal  inflammation  from  the  urethra  or  pros- 
;  in  others,  from  retention  of  urine  in  patients 

enlarged  prostate  or  stricture  of  the  virethra; 
$t  the  irritation  caused  by  calculi,  the  passage  of 
uments,  the  presence  of  new  growths,  and  an 
iting  condition  of  the  urine  account  for  most  of 
emaining  cases. 

its  more  acute  forms  cystitis  is  characterized 
le  appearances  common  to  inflammation  of  any 
)us  surface,  namely,  redness  and  swelling.  These 
ges  are  accompanied  by  catarrh,  and  the  conse- 
t  admixture  of  the  urine  with  serum,  mucus,  and 
elial  debris.  In  bad  cases  the  inflammation 
progress — ulceration  may  ensue,  and  a  purulent 
rh  be  established.  Occasionally,  portions  of  the 
lus  lining  slough,  and  sometimes  false  membranes 
iiphtheritic  character  are  formed. 
ironic  cystitis  is  characterized  by  the  formation 
uch  stringy  and  viscid  mucus,  and  by  alkalinity 
le  urine.     This  state  of  the  urine  results  from 
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the  action  of  a  ferment  present  in  the  mucoid  secre- 
tion, which  causes  decomposition  of  the  urea,  and  the 
formation  of  carbonate  of  ammonia.      The  alkaline 
urine  in  its  turn  keeps  up  the  cystitis,  and  thus  the 
two  conditions  act   and  react  on   each  other.    All 
alkaline  urine  contains  micrococci  and  bacteria.    It 
is  a  well-recognized  fact  that  retention  of  urine  is  a 
very  common  cause  of  decomposition  of  that  fluid, 
and  in  the  opinion  of  some  surgeons  the  decomposition 
always  results  from'  the  passage  of  instruments  and 
the  conveyance  of  septic  matter  to  the  interior  of  the 
bladder.     That  this  is  a  fertile  source  of  cystitis  and 
alkaline  urine  cannot  be  doubted,  but  it  is  certainly 
not  connect  to  say  that  it  is  the  invariable  or  even  the 
<?ommon  cause.     Numerous  cases  of  alkaline  urine 
come  under  notice  in  which  no  instrument  has  been 
passed,  and,  to  explain  these,  it  has  been  suggested  that 
uiucus  sticks  about  the  urethra,  and  that  the  growth 
of  organisms  and  decomposition  extend  along  it  from 
the  meatus  to  the  bladder.    This,  again,  may  be  true  of 
some  cases,  but  there  is  no  necessity  to  raise  any  sudi 
difficulties  or  supply  such  doubtful  explanations.    B 
is  quite  certain  that  micrococci  can,  and  do,  obtain 
access  to  the  interior  of  the  body  independently  of 
any   wound   or  direct  means  of  communication,  and 
it  is  highly  probable  that  they  are  incapable  of  dwng   { 
much  harm  except  when  in  contact  with  imhealthj 
tissues.     There  is  no  more  difficulty  in  explaining  the 
presence  of  micro-organisms  in  the  inflamed  bladder 
than  in  the  pus  of  an  acute  abscess. 

An  examination  of  the  bladder  of  a  patient 
who  has  died  with  chronic  cystitis  generally  reveals  a 
contracted  viscus  with  thickened  walls,  but  it  i* 
evident  that  the  appearances  due  to  the  chronk 
inflammation  will  often  be  masked  by  pathologicil 
changes  resulting  from  the  trouble  which  has  itsdf 
been  the  cause  of  the  cystitis — €,g,y  stricture,  enkijgel 
prostate,  ifec. 

The  mucous  membrane  is  swollen  and  thickeneJ, 
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L  prominent  veing,  and  areas  of  congestiou  and  sub- 
ous  extravasation.  Its  colour  is  dark  grey,  with 
ihes  of  purple  or  dusky  red,  Phosphatic  depositB 
often  found  in  places,  and  occasionally  ulcers  may 
een  about  tJie  trigone. 

he  urine  in  such  a  case  in  turbid  and  alkaline, 
ng  ft  foul  ammoniacal  smell.  It  is  mixed  with. 
lus,  pus,  and  blood,  anil,  on  standing,  deposits 
tftls  of  triple  pbospliate. 

TVMOtrBS    OF    TH£    BKAODEK. 

unioui's  of  the  bladder  may  be  divided  into  itmo- 
t  and  malignant      The  1  tte    are  considerably 


he  innocent  giowths  may  be  subdiYi<led  into 
illomata  or  villous  tumoui's,  mucous  polypi,  and 
nis  polypi.  Of  these,  the  papillomata  are  the 
t  aommon.  The  surface  of  one  of  these  growths 
wered  with  delicate  branched  pi-ocesses,  or  papilla. 
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I  winch  flottt  in  water,  girmg  it  a  shaggy  or  ''  tiIIdus  ' 

appearance.  Each  pftpillft,  on  microscopic  estuni- 
natioCL,  is  foaad  to  mnsiBt  of  a  delicate  cential  atalk 
of  very  fine,  Immc  connective  tissue,  in  which  are 
embeHdeil  tnany  rotmrl  and  ov&I  cells.  This  etaJk, 
which  contains  a  central,  looped  blood-refisel,  is  covered 
by  a  Uj-er  or  layers  of  oval  or  fusiform  ejuthelial  cells. 
The  whole  growth  is  usually  sessile,  being  attached  bi 
the  bladder  by  a  broad  base,  but  is  sometimee  diii- 
tinctly  pedunculated.  On  account  of  their  extremelj' 
delicate  Btructm-e,  sucb  tumours  are  liable  to  give  lisc 

Icons!  derable  bfemorrbage. 
Pio  8s 
Tha  Bl«dd«r  of  ■  Child,  sliiiwiUB  polypoid  giwwtbs  whicli 
Musod  doatli  by  obstructing  tliu  ontHow  oF  tiriue. 

MnCOOt  polypi  ni-e  rare,  and  are  met  with  only 
in  pbildivi).  They  lU'e  composed  of  myxomatoos tissue, 
such  UN  is  found  in  the  trommon  mucous  polypi  of  thf 
inwe.  In  some  oases  they  are  veiy  numeittus,  coww 
i\^   the  gi-iiitei'   [vn-t   of   the    vesical  mucous  i 

IHbroiu   poljpi   iii^e  also  txre.     They  ooenr  in 
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1  the  passage  of  urine,  and  thus  inducing  diseaBC 
he  kidneys. 

lalignant  tnmonrs  of  th«i  blndiler  are  more 
mon  than  the  inno<rent  growths  ah-eady  mentioned, 
•f  the  carcinomata,  scirrhous  cancer  may  be  saJd 
Br  to  occur  in  the  bladder,  whilst  encephaloid 
irths  are  also  rtu*.  Epithelioma  is  often  met  with, 
may  originate  on  any  part  of  the  surface  of  the 
IS.     It  phiefly  attacks  men  past  middle  Hge,  and 


irms  of  the  mu  oua  membrane  Tl  a  burfaoe  of 
epithelioma  usually  ulcerates  before  the  growth 
ins  any  con&iderable  size  and  the  tumour  itaelf, 
ig  macerated  a  the  unne  becomes  si  reddy  and 
fhened  forming  what  has  been  called  villous 
ser."  Such  growths  piesei  t  in  tl  eir  early  rtage, 
Bry  close  resemblon  e  to  the  innocent  villous 
oars  described  above  but  unhke  the  latter,  they 
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tend  to  iafiltrtte  the  siuruundmg  tissaes,  and,  in 
nnrr,  cause  glandular  affeetion  and  aecondaiy  tumours 
in  the  viscera.  Tbeir  growth  is  slower  thMi  is  nsaol 
i&^tbeliomataof  manFotherparts,and  often  extends 
onrer  a  year  or  two. 

Sarcomata  are  of  lees  common  occurrence  ia  tlie 
bUdder  tban  candnomat&.  They  appear  to  beliave 
«3  do  sarcomata  in  otlier  sitaations — infUtratiugi 
breaking  down,  and  occasionally  disseminating. 

The  abo^-e  short  description  of  bladder  tomonrs 
would  be  incomplete  without  some  reference  to  the 
effects  which  they  produce  on  the  urinary  otgans. 
These  effects  diAer  much  according  to  the  nature  of 
the  growth. 

The  innocent  tumours,  as  a  rule,  cau-se  but  little 
vesical  irritation,  and  oft^n  no  cystitis  at  all.  Ihe 
papillomata  and  mucous  polypi  chiefly  give  rise  to 
trouble  by  the  hfemoiTluige  which  takes  place  from 
their  surfaces.  This  ia  often  the  only  symptom 
which  the  surgeon  finds  to  guide  him,  for,  as  a  rule, 
they  are  so  soft  as  to  escape  detection,  both  by  the 
sound  and  by  rectal  examination.  Any  innoceut 
growth,  if  it  obstmcts  tbe  orifices  of  the  ureters  M 
urethra,  may  give  rise  to  further  trouble,  and  produce 
secondary  disease  of  the  kidneys,  with  distension  of 
their  pelves  and  calices,  and  absorption  of  the  renal 
tissue. 

Malignant  growths,  on  the  other  hand,  usually 
cause  much  vesical  irritation,  and  set  up  severe  and 
intractable  cystitis,  with  alkaline  and  foul  urine  mixed 
with  blood  and  pus.  In  addition  to  this,  such  tiunoun 
are  usually  readily  felt  by  instruments  in  the  bladder, 
or  by  tha  finger  in  the  rectum,  for  the  wall  of  the 
latter  viscus  is  often  infiltrated.  When  a  patient 
dies  of  a  malignant  growth  in  the  bladder,  suppurative 
nephritis  is  usually  found  at  a  post-mortem  eaami- 
nation,  and  ia  readily  explainetl  by  the  extension  of 
inSammtitinn  from  the  hladder,  as  well  as  by  <t' 
occusioup '     '         iction  to  t\\e  ^assiv^e  cS.  Mvme. 


byJl^ 
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CHAPTER  XLV. 

nissAsss  or  thb  p&ostatb. 

PKOSTATZTZS. 

Acute  inflMnmation  of  the  prostate,  or  "  prostatitis," 
)s  commonly  the  result  of  gonon'hcea,  and  arises  from 
t  direct  extension  of  the  inflammation  from  the  pros- 
l&tic  urethra.  It  may  also  be  set  up  by  the  passage 
t£  instruments. 

Prostatitis  causes  much  swelling  of  the  whole  gland, 
luid  is  accompanied  by  great  pain,  frequency  of  mic- 
mrition,  and  fever.  In  some  cases  the  swollen  gland 
nterferes  with  the  passage  of  urine,  and  causes  reten- 
Id  many  patienttt  the  inflammation  termioatea 
suppuration,  with  much  brawny  induration  of  the 
The  pus,  if  left  alone,  may  make  its  way 
I  directions.  In  favourable  cases  it  bursts 
kto  the  prostatic  urethra,  and  is  then  evacuated  with 
it  little  trouble.  In  other  instances  it  passes  back- 
into  the  rectum.  Sometimes,  but  fortunately 
ily,  it  escapes  into  the  cellular  tissue  around  the 
itat«,  and  there  becomes  difftised,  setting  up  general 
lulitis  and  suppuration.  It  is  evident  thati-upture 
the  latter  situation  in  fraught  with  more  trouble 
i  danger  to  the  patient  than  when  the  pus  escapes 
ito  the  urethra  or  rectum. 

Chronic  prostatitis  results  from  an  acute  attack, 

from  gonoiThcea,  stricture,  or  exposure  to  co\A.  mA 

bet.     It  is  acconipanied  by  slight   enlargement:  aoi 
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tenderness  of  the  gland,  with  gleety  discharge,  and  b 
usually  very  chronic  and  troublesome  to  treat. 

BTPBSTSOPBT   OF   TBB  P&08TAT& 

Hypertrophy  of  the  prostate  is  essentially  a  diseBse 
of  late  life,  seldom  or  never  commencing  before  the 
age  of  fifty-two  years,  and  being  much  more  commoB 
over  sixty.  It  does  not  appear  to  have  any  definite 
cause. 

The  gland  may  be  enlarged  as  a  whole,  all  its  three 
lobes  being  equally  hypertrophied,  or,  whilst  there » 
general  eidargement,  one  or  other  lobe  may  be  mm 
hypertrophied  than  the  remainder.  Rarely,  the  in- 
crease in  size  affects  one  lobe  alone. 

A  normal  prostate  is  composed  of  fibrous  tisso^ 
gland  tissue,  and  involuntary  muscle  fibre,  but  in  thi 
hypertrophied  organ  the  normal  proportions  of  tl* 
several  constituents  are  seldom  preserved.  In  nw* 
cases  the  fibrous  tissue  is  increased  far  more  than  «• 
the  glandular  and  muscular  structures,  and  the  oi]gu» 
consequently,  is  more  dense  and  firm  than  natural 

The  size  of  enlarged  prostates  varies  greatly,  W 
the  slighter  hypertrophies  not  infrequently  «* 
quite  as  much  trouble  as  do  the  more  marked  enlaip* 
ments. 

In  many  specimens  of  hypertrophied  prostates  ^ 
finite  tumours  are  f oimd  on  section.  These  tf* 
usuaDy  firm,  white,  and  fibrous,  sometimes  no  htfp 
than  peas,  in  other  cases  as  large  as  a  walnut  T^ 
are  surrounded  by  a  capsule,  and,  on  microscopic  ex»■^ 
nation,  are  seen  to  be  composed  of  fibrous  and  n* 
cular  tissue.  Other  tumours,  not  so  white  and  deB^^ 
and  not  so  definitely  encapsuled,  consist  of  a  &x^^ 
stroma  in  which  is  embedded  gland  tissue,  whose  ici 
are  often  distended  so  as  to  form  minute  cysts. 

The  effects  of  prostatic  hsrpertrophy  arose* 
in  the  urethra,  bladder,  ureters,  and  kidneys. 

The  urethra  is  in  all  cases  lengthened  in  prop^ 
tion  to  the  size  of  the  growth,  and  in  some  cases  tk 
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^^H^gha: 

Hl^ff^'ortioii  of  the  tube  measui'es  two  or  three 
SiBB,  instead  of  an  inch  and  a  quarter.  On  account 
his.  proBtatic  catheters  are  made  longer  than  others, 
iwldition  to  ita  increase  in  length,  the  urethra  be- 
kes  more  or  less  tortuous.     Thus,  if  one  lateral  lobe 

Ee  enlarged  than  the  other,  it  will  cause  the 
to  bulge  towards  the  opposite  side;  if  the 
lobe  be  enlarged,  the  uretbiul  floor  will  be 
^led  up  from  below  so  as  to  cause  a  convexity  in 


Fig.  87. 


k  situation.  If  there  is  much  general  enlargement, 
I  urethra  becomes  eompressed,  bo  that  the  lumen 
pte  tube  is  naiTowed  and  the  passage  of  urine 
^terfereJ  with.  In  this  way  retention  may  be 
ised. 

[n  the  bladder  the  urethral  orifice  is  pushed 
(vards,  so  that  it  no  longer  occupies  the  lowest 
ption  in  the  erect  posture,  and  thus  predisposes  the 
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nrtne  to  colWct  in  a  poach  belucd  it.  On  (Mconnt  oE 
tlM  obstraction  oflVred  to  the  passage  of  nrine,  the 
Twical  walk  hypertrophy,  ami  the  organ  may  snlee- 
qnentl;  become  fasricnlkted  anJ  accolated,  as  de- 
•cribed  in  a  preTions  chapter.  When  the  middle  lobe 
u  much  enlarged,  it  tends  to  become  pednncnlsted 
And  to  extend  towards  the  vesical  cavity.    It  thus 


ilnlsd  Bladder,  sbowing  the  poucliin* 

tU  nbicb  occurs  beliiud  an  sbIitcm 

proiUtD,     A  briBllo  has  been  mtrodnced  into  the  left 

beeomee  a  very  promine  nt  cause  of  difficult  mictnritiwi 
and  retentioD  of  nrine,  for  it  not  only  lies  dirertlj 
over  the  urethral  orifice,  but  tends  to  be  ihrust  down 
aa  a  valve  over  that  orifice  by  the  pressure  ol  i^ 
urine  in  attempt.*!  at  micturition. 
-Ah  (ime  goos  on.  anv\  Rvic^wnsiOTi  \ 
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ingly  difficult,  more  and  more   urine   is   hn.1 
retained,  nnd   this  for  seveml  reasons.     Th 
nearly  the  bladder  is  emptied,  the  less  efficacioualy  I 
is   it   able  to  contract  with    force  on  its   cont«ntB ;  j 
and  the  more  the  urethral  orifice  is  pushed  up  by  1 
the  enlarged   gland,  the   more  does  urine  collect  in 
the  lowest  part  of  the  bladder  behind  the  prostate. 
Again,  when  the  enlarged  median  lobe  acts  as  a  valve,   ' 
occluding  the  urethral  orifice  on  any  attempt  at  mic-   ' 
turition,  urination  becomes  possible  only,  when,  by  the  | 
distension  of  the  bladder  and  the  traction  on  its  walls,  j 
the  median  lobe  is  drawn  upwards  and  backwards  and 
removed  from  the  urethral  aperture.   Even  then,  as  the 
bladder  coDtracts  and  empties  its  contents,  the  middle 
lobe  again  settles  down  and  prevents  the  complete 
expulsion  of  the  urine.     But  as  the  obstruction  to 
micturition   becomes  greater,    the    bladder   becomee  i 
habituaJly   more   and   more  distended,  until  finally, 
being  always  as  full  as  it  will  hold,  it  ceases  to  act   j 
as  a  reservoir.     The  urine  which  flows  into  it  from    I 
the  ureters  constantly  dribbles  out  through  the  uro~  1 
thra,  and  permanent  incontinence  therefore  results.  | 
In  time,  a  bladder  which  is  thua  chronically  over-dis- 
tended loses  tone,  and  becomes  paralysed  or  atonied. 

The  retention  in  its  turn  sets  up  cystitis,  with 
alkalinity  of  the  urine  and  the  secretion  of  much 
sticky,  viscid  mucus.  The  urine  is  often  very 
foul  indeed,  and  in  bad  cases  contains  pua  and  blood 
derived  from  the  ulcerated  bladder-walls.  Occasion- 
ally, phosphates  are  depositerl  in  the  alkaline  urine, 
and  form  concretions  on  the  mucous  membrane. 
In  other  cases  definite  calculi  may  be  formed. 

The  effect  of  the  retention  of  uiine  and  of  the 
hypertrophy  of  the  bladder-walls  is  distenuon  of 
the  ureters  and  of  the  renal  pelves  and  calices. 
Pyelitis  and  nephritis  may  also  be  caused  by  exten- 
sion of  inflammation  fiKim  the  bladder. 

In  addition  to  the  chronic  retention,  of  bohto  pS.  VV* 
urine  in  cases  of  enlarged  prostate,  acnte  a.^4  tdOi--, 
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plete  retention  is  liable  to  result  from  anything  which 
causes  congestion  of  the  prostate  and  consequent 
swelling  of  the  gland.  Thus,  a  man  who  has  always 
been  able  to  pass  his  water,  although  with  difficulty, 
may  have  an  attack  of  acute  retention  as  the  result 
of  exposure  to  cold  and  wet,  or  of  indulgence  in 
alcoholic  liquors.  Either  of  these  may  cause  pros- 
tatic congestion  and  swelling— conditions  which  are 
usually  temporary  and  amenable  to  properly  directed 
treatment. 

TUMOmtS    OF    TBB    VROSTATS* 

Innocent  tumours  of  the  prostate,  which  consist  of 
fibrous  or  glandular  tissues  and  complicate  genoal 
hypertrophy,  have  already  been  described ;  they  a» 
almost  the  only  new  growths  of  an  innocent  natora 
that  are  met  with  in  this  gland. 

Malignant  tumours  are  usually  carcinomata, 
though  sarcomatous  growths  have  been  observei 
The  carcinomata  are  of  the  glandular  or  spheroidal- 
celled  variety,  and  are  more  often  soft  or  "  medullaiy* 
than  hard  or  "  scirrhous."  They  grow  rapidly,  aid 
tend  to  cause  the  same  complications  as  similir 
tumours  arising  in  the  bladder,  Not  infrequentljr 
they  cause  pressure  on,  or  fungate  into,  the  rectum. 

The  calculi  which  are  of  common  occurrence  in  the 
prostates  of  old  men  have  nothing  to  do  with  urinaiy 
calculi.  They  are  developed  in  the  glandular  tissue^ 
and  form  small  concretions  about  the  size  of  graina 
of  barley,  and  seldom  larger.  They  are  common^ 
multiple,  and  by  their  mutual  pressure  become 
fsicetted.  In  most  cases  they  give  rise  to  no  troubk^ 
but  in  some  cause  difficulty  of  micturition,  and  man 
rarely  suppuration  in  the  prostate.  They  are  cob- 
posed  almost  entirely  of  phosphate  of  lime,  with  about 
1 5  per  cent,  of  animal  matter. 
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TVBES.CVI<AIt  DISEA.se    OF   TKE 
GEHITO-UItI2ra.B.T   TBACT. 

TuBEHCUUiSia   may  affect   any   part  of   the   genito-  1 
urinary  tract,  and,  as  it  is  specially  liable  to  attack  | 
many  parta  in  the  same  patient,  it  is  advisable  to 
treat  of  the  disease  as  a  whole.     It  may  commence 
in  the  bltidder,  kidneys,  or  testes,  and  is  especially 
contmou  in  young  adufe. 

The  first  morbid  change    ia  the  bladder  is  the 
growth  of  small  grey  tubercles,  Buch  as  are  commonly  _ 
seen  wherever  tuberculosis  occurs.     These,  which  are  I 
most  numerous  about  the  trigone,  after  a  time  brea^  ■ 
down  and  form  ciiijular  superficial  ulcers  without  any 
induration  or  thickening.     By  an  extension  of  this 
process,  the  mucous  lining  ia  destroyed  and  general 
cystitis  is  set  up. 

In  the  Tireter*  similar  changes  ensue,  and  these 
tubes  become  ulcerated  and  roughened;  their  walLs 
also  are  usually  much  thickened.  In  some  cases  gi-eat 
obstruction  is  offered  to  the  passage  of  urine,  and 
occasionally  the  ureter  is  pnictically  obliterated. 

In  the  kidneyi  the  pelvis  and  calices  are  chiefly 
affected.  Their  mucous  lining  becomes  swollen  and 
thickened,  and  in  time  ulcerated,  forming  a  soft  pulpy 
membrane  like  a  piece  of  sodden  wash-leather.  The 
discharge  from  the  inflamed  surfaces  is  at  first  mucoid, 
but  very  soon  becomes  purulent  and  blood-stainad. 
The  course  of  the  'liseflse  differs  mui:h  m  &.\S«tOT\  i 
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cases.  In  some,  ttio  urme  finds  difficulty  in  obtiin- 
ing  an  exit  on  account  of  tlie  swelling  of  the  kA 
tisBuea  and  obstruction  in  the  ureter,  and  the  pel™ 


A  Tubercular  Eidne;  and    Urel«r.      ' 
shows    nnmerODB    caviljas    which  were    filled  nii 
caseous  pus.      The   mucous  lining  of  the  meter  ii 
roughened  and  ulcemUd,  and  the  whole  tube  is  mach 

and  calices  consequently  become  distended,  andtlK  iw 
kidney  greatly  enlarged.  Suppuration  comnM? 
extends  to  the  kidney  substance,  and  in  time  to  tk 
peri-nephritic  tissue,  causing  in  the  latter  situation* 
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formation  of  a  peri-nephritic  abscess.     This  mixy  come 
to  the  aiu'face  and  biUBt  extemallj,  the  patient  sub- 


Tubercnlar  DiBense  of  tLe  1 
Ibe  tesleo  are  atndded  with  ni 


iS.  Dofereatia,  HDd  PrDsti 
BeoUB  Doduka,  the  VRsa  defe-    | 
itoina  a  Inrge  abscesB-cavity. 


Iqnentl;  dying  from  exhaustion  or  from  deatniction  1 
the  renal  secreting  substance.     In  other  caaes  the  j 
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inflammatory  process  gradually  subsides,  the  exudation 
diminishes^  and  many  of  the  products  of  inflammation 
undergo  caseation,  forming  a  putty-like  pultaceous 
mass.  The  kidney  in  such  a  case  loses  all  functional 
activity,  and  is  practically  placed  outside  the  organism, 
just  as  much  as  is  a  caseous  lymphatic  gland.  If  the 
other  kidney  is  healthy,  and  is  capable  of  becoming 
hypertrophied  to  a  sufficient  extent,  life  may  be  pro- 
longed indefinitely. 

In  many  patients  the  disease  commences  as  a 
deposit  of  tubercle  in  the  renal  cortex.  Prom  this,  as 
from  a  centre,  the  mischief  spreads,  other  deposits 
occur  in  different  portions  of  the  gland,  and  thus 
several  caseous  masses  are  formed.  Any  of  these 
may  burst  into  the  pelvis,  and  from  this  the  tubercle 
may  extend  to  the  ureter. 

In  the  prostate,  tubercle  causes  a  general  enlai^ge- 
ment  of  the  gland,  with  the  formation  in  it  of  caseoos 
masses  and  abscesses.  These  commonly  come  to  the 
surface  at  the  prostatic  urethra  or  the  neck  of  the 
bladder,  and  discharge  by  an  irregular  ragged 
aperture. 

When  the  prostate  is  attacked,  the  TesicnbB 
seminales  are  also  usually  affected.  They  become 
enlarged,  hardened,  and  nodular,  and,  on  section,  a» 
found  to  contain  caseous  matter. 

Tubercular  disease  of  the  testis,  which  is  ahnost 
always  present  when  the  vesiculse  and  prostate  are 
affected,  is  described  in  a  future  chapter. 
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nazMAaT  caziCuziZ. 

The  salts  which  are  normally  held  in  solution  in  the 
urine  may  be  deposited  from  that  fluid  in  the  form  of 
concretions  or  calculi,  and  may  then  be  retained  in 
any  part  of  the  urinary  tract. 

The  most  common  calculi  are  those  composed  of 
uric  acid,  of  urates,  of  oxalate  of  lime,  and  of  fusible 
phosphates. 

Calculi  composed  of  uric  acid  or  urates  are  met 
with  chiefly  in  the  children  of  the  poor,  and  in  men 
of  the  gouty  or  uric-acid  diathesis.  In  children  they 
appear  to  result  from  feeding  with  indigestible  or 
improper  food,  which  results  in  the  production  of 
undue  quantities  of  waste  matter  and  excess  of  work 
for  the  excreting  organs.  The  urine  consequently 
becomes  highly  acid  and  concentrated,  and  the  solid 
matter,  being  more  than  can  be  properly  held  in  solu- 
tion, is  deposited  as  a  sediment  in  the  renal  tracts. 

The  ingestion  of  excessive  quantities  of  food  or  of 
alcoholic  liquors,  combined  often  with  deficient  exer- 
cise, a  torpid  liver,  an  unhealthy  skin,  and  constipated 
bowels,  brings  about  the  same  result.  More  work  is 
thrown  on  the  kidneys  than  should  fall  to  their  share, 
the  urine  becomes  concentrated,  and  calculi  are  formed. 
It  appears  probable  that  mere  concentration  of  urine 
is  not,  however,  enough  in  itself  to  produce  calculi,  and 
that  the  highly  acid  urine  first  causes  a  catarrh  of  the 
renal  tubes.    The  crystalline  deposit  is  supposed  to  be 
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formed  in  the  renal  epithelial  cells,  and  to  extend  frcHu 
them  to  the  lumen  of  the  tubes. 

Ozalmia,  or  the  presence  of  oxalate  of  lime  in 

the  urine   in  excessive  quantities,   can   hardly  be 
regarded  as  having  been  at    present    satisfactorilj 
explained.     It  has  been  described   for  many  yean 
as  occurring  in  connection  with  a  definite  diathesis^ 
the    so-called    ^^  oxalic-acid    diathesis,"    in    patients 
who  are  in  a  broken-down  or   debilitated  state  of 
health,  who  are  overworked  or  worried,  with  much 
nervous  depression,  <fec.,  but  at  the  present  time  there 
are  many  who  think  that  there  is  no  definite  diathesis 
associated  with  the  formation  of  oxalate  of  lime,  and 
consider  that  its  presence  in  the  urine  is  due  to  the 
ingestion  or  failure  of  assimilation  of  vegetables  and 
fruits.     Other  authors  are  of   opinion  that  oxalic 
acid  is  formed  by  the  decomposition  of  uric  acid,  and 
consider  that  its  production  is  only  a  variation  or 
modification  of  the  uric-acid   diathesis.      Whatever 
may   be   the    final    conclusions,  it    is    certain  that 
oxaluria  and  oxalate-of-lime  calculi  are  by  no  means 
limited  to  debilitated  or  broken-down  patients,  and 
that  oxaluria  often  alternates  with  the  presence  of 
uric  acid  and  urates  in  the  urine. 

Most  of  the  calculi  which  are  formed  in  the  kidneys 
escape  from  the  gland  whilst  yet  small,  and  are  subse- 
quently voided  in  the  form  of  gravel.  Some,  how- 
ever, remain  behind.  The  effects  produced  by  a  renal 
calculus  depend  much  upon  its  position  and  mobilitj, 
and  to  a  less  extent  on  its  size.  If  formed  and  re- 
tained in  the  cortex,  it  may  become  encysted  and 
fixed,  shut  off  from  the  urinary  tract,  and  so  give  ri* 
to  little  or  no  trouble.  If,  on  the  other  hand,  it  paasei 
into  the  pelvis,  it  is  liable,  by  its  constant  movement, 
to  cause  pyelitis,  with,  in  time,  hsematuna  9Jti 
pyuria,  whilst,  by  occasionally  blocking  the  orifice  of 
the  ureter,  it  may  bring  on  attacks  of  renal  colic  an' 
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Banse  distension  of  the  pelvis  and  calices.     The  more  I 

■Steely  movable  it  is  the  more  pain  it  will  cause. 

The  worst,  however,  that  can  result  fi-om  the 
presence  of  a.  calculus  in  the  kidney  is  the  blocking 
of  the  ureter  by  the  impaction  of  the  stone.  The 
nrine  is  then  retnioed  in  the  renal  pelvis,  and  Itydro- 
ttepbrosis  result'^,  the  calice.s  becoming  distended  .lud  , 

the  glandular  ti-ssue  being'  absoi'bed  by  pressure,  ^^^ 

r  1^^  J 

^.^    1 

L  A  Suppurating   Kidney   with  a  Catculns   Im-  ^^^H 

■  pncted  at  the  Orifice  of  tlio  Ureter.    The  csliceH  ^^M 

f  are  dilated,  and  tLe  rcoM  tlsBue  ntropbied.     The  ^^M 

w  tddney  nas  very  lEirge,  and  foil  of  pus.  ^^^H 

I     In  many  cases  the  ii'ritatioa  caused  by  the  stone     ^^H 
neaults  in  suppuration  of  the  pelvis  and  calicee,  and      ^^H 
fcymia.     The  pus  usually  has  some  difficulty  in  escap- 
Bng,    on    account    of    inflammatory  Gweliing  of  the 
mucous  membrane  of  the  pelvis  and  ureter,  and  the 
Kdney  conaegtiently  is  distended  by  it,  an^  \KA«mfi&     ^_ 
^time  a  bage  muitilocular  abscess-cavity,  oiteo.  "^t:^  ^^| 
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ilucing  a  considerable  swelling  in  the  lumbar  JXgfBK 
When  the  renal  pelvis  is  distended  by  pue,  the  condi 
tion  is  named  pyo-nephrotiis.  In  rases  siicli  & 
these  the  suppuration  may  extend  to  the  neighbotn 
Jug  cellular  tisane,  and  cause  the  formation  of  a  peri 
[vephritic  abicen.  In  proportion  as  one  kidney  I 
destroyed  the  more  does  its  fellow,  if  healthy,  becoitt 
hypertrophied  to  supply  the  needs  of  the  organian 
and  thus  the  quantity  of  urine  may  not  be  i«rioasIj 
diminished. 


A  renid  cidcuius  tends  to  iucrejise  in  she  by  ifa 


deposit  on  its  surface  of  fresh  coneretions.  So  long** 
the  urine  is  acid  the  increase  is  chiefly  by  the  dejKwt 
of  uric  acid,  urates,  or  oxalate  of  lime,  but,  wheo  » 
the  result  of  pyelitis  the  secretion  becomes  albliwi 
phosphates  are  deposited,  not  only  from  the  urine,  to 
also  from  the  pus  and  mucus  winch  are  present  i* 
a  renal  calculus  grows  it  usually  becomes  bnndiA 
and  in  time  the  whole  of  the  calices  may  be  fiW 
with  calculous  material  attached  to  a  centiid  )Ub  i' 
the  pelvis  and  ureter, 

CAKOTTKZ    IK    TBE   mtBVBB. 

If  a  calculus  is  not  blocked  at  the  oridceof^ 
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ureter,  it  in  generally  able  tu  tnivei-He  that  tube  and  to 

reach  the  bluddei'.     Tim,  however,  ia  not  always  the 

il  the  Gtone  may  be  impHeted  in  any  part  of 

the  tube.    If  it  does  not  stick  at  the  orifice,  it  is  most 

IQrely  to  be  arrested  at  the  other  extremity  of  the 

The  effects  of  blocking  of  any  paii  of  the 

re  identical  with  those  already  described  as 

allowing  impaction  of  the  etone  in  the  i-enal  pelvi 

'  do  not  require  further  description. 

vaexcAK  cAKCiTLz. 

Oalcidi    in   the  bladder  moat  usuolly  result  fromfl 

transit  of  a  stone  from  the  kidney,  but,  aa  alread^rjl 


stated,  stones  composed  of  phosphates  may  be  formed  I 
in  loco  when  the  urine  has  been  rendered  alkaline  by,  | 
chronic  cystitis, 

Uric-acid  stonea  iire  genei'ally  round  or  oval,  I 
har<I,  but  brittle.     They  vary  in  weight  from  a  few;  J 
grains  to  half  a  pound  or  more.     Theii'   surface 
Smooth,  and,  on  section,  they  are  of  a  dull  biick-re 
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colour,  with  well-marked  concentric  rings  or  Uhum. 
Tlieir  central  part  or  nucleus  ia  often  darker  than  the 
remainder.  They  are  Boluble  with  eiTervescence  in 
nitric  acid,  and  combustible  with  very  little  ssh. 
Tticy  are  soluble  also  in  a  dilute  solution  of  pot&sh. 

Urate  of  soda  and  urate  of  ammonia  often 
occur  in  combination.  Such  stones  are  smooth,  Toond, 
or  ovrtl,  fawn  coloured  or  earthy  on  section,  nc* 
laminiited,  and  not  so  hard  as  the  uric-acid  calculi 

Oxalate-of-lime  stones  are  seldom  more  than  tni 
ounces  in  weight,  and  most  of  them  are  much  belo* 


Sectiou  of  au  Ouilil^  Lm 
Cslcnlus  shotna;  Uie  ini- 
guUr  nKT]  laidiui 

tlu  In  ^hapo  tlie>  ire  usually  irregularly  rounM 
with  nuiueious  nodular  projecting  portion>  which 
f,ivi  them  a  longh  and  tuberculated  appearance  On 
sectiou  they  are  found  to  be  verv  liaid  and  tou^ 
and  (if  hronuish  or  green  colour  Thej  ai-e  generally 
limmated  but  the  concentnc  laminie,  instead  of  bemg 
regukr  and  ring-like,  as  in  uric-acid  stones,  areusiuUy 
wiivy  and  jagged.  Oialate-of-lime  calculi  are  solahle 
in  hydrochlorip  acid. 

Fnaible  calcalaa,  or  calcidus  composed  of  pbofr    I 
phate    of    lime   with    phosphate    erf    ammonia  Mni    I 
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ina^esia,  is  the  commonest  form  of  phosphatic  stone, 
and  sometimes  attains  a  great  size.  It  is  of  a  dead- 
white  colour,  soft,  light,  smooth,  and  not  laminated  on 
section. 

Other  forms  of  calculi  are  rare,  and  do  not  require 
separate  description.  They  are  composed  of  xanthic 
oxide,  cystic  oxide,  phosphate  of  lime,  carbonate  of 
lime,  and  ammonio-magnesium  or  triple  phosphate. 

Many  calculi  are  not  composed  throughout  of  the 
same  substance,  but  are  formed  of  concentric  layers 
of  different  formation.  Thus,  it  is  common  to  find  a 
uric-acid  nucleus  surrounded  by  a  ring  of  phosphates, 
and  this  in  its  turn  coated  with  another  layer  of  uric 
acid  or  urates,  the  whole  perhaps  surmounted  by 
another  phosphatic  coat.  In  other  cases  oxalate  of 
lime  may  alternate  with  uric  acid,  urates,  or  phos- 
phates. 

The  alternation  of  the  phosphatic  and  uric-acid 
layers  is  explained  by  the  differing  reactions  of  the 
tirine.  When  the  latter  is  acid,  the  calculus  increases 
in  size  by  the  deposit  of  uric  acid ;  but  when  cystitis 
has  caused  the  urine  to  become  alkaline,  then  the 
phosphates  which  are  normally  held  in  solution 
become  deposited. 

E£Fect8  of  a  stone  in  the  bladder. — A  calculus 
in  the  bladder  always  sets  up  a  certain  amount  of 
<jystitis.  To  a  limited  extent  the  latter  is  propor- 
tionate to  the  roughness  and  size  of  the  stone,  but  it 
is  nevertheless  true  that  in  many  instances  small  and 
perfectly  smooth  stones  cause  infinite  pain  and  vesical 
irritation,  whilst  in  other  patients  large  and  rough 
stones  elicit  but  few  sjnoaptoms.  This  is  to  be  attributed 
to  the  different  idosyncrasies  of  the  patients  them- 
selves ;  children  usually  suffer  more  than  adults.  The 
changes  that  occur  in  cystitis  have  already  been  de- 
scribed, but  it  must  be  pointed  out  that  the  obstruc- 
tion to  micturition  caused  by  the  thick  and  viscid 
mucus  is  probably  one  of  the  causes  oi  t\i^  \iy^«!c- 
tropbjr  of  the  bladder  which  is  a  commoii  xesviXfc  ol  «- 

c  c  a 
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C5alculus.  This  hypertrophy  is  also  probably  mduced 
by  the  occasional  obstruction  of  the  urethra  by  the 
stone — a  circumstance  which  is  most  likely  to  happen 
at  the  end  of  the  act  of  micturition. 

In  cases  of  long  standing,  sacculi  may  be  developed 
in  the  hypertrophied  viscus.  These  are  of  muA 
importance,  for  in  them  stones  may  lodge,  or,  if 
lithotrity  be  performed  in  a  sacculated  bladder,  great 
trouble  and  danger  may  arise  from  fragments  becoming 
encysted.  The  changes  that  ensue  in  the  ureters  and 
kidneys  are  such  as  have  already  been  described  under 
the  head  of  "  Surgical  Kidney." 


CAILCUILZ    ZV    THE 

Small  calculi  are  often  passed  by  gouty  people  who 
suffer  from  gravel  in  the  urine,  and  the  large  majoritj 
of  such  stones  are  not  retained  in  any  ^rt  ol  thft 
urethra. 

Tlie  impaction  of  a  calculus  is  of  much  more  fw* 
(juent  occurrence  in  children  than  in  adults.  The 
usual  place  for  a  stone  to  lodge  is  the  fossa  Mvi- 
oularis,  for  the  very  good  reason  that  the  meatus  is 
the  narrowest  point  in  the  whole  urethra.  SoA 
impaction,  indeed,  is  the  most  frequent  cause  of  reten- 
tion of  urine  in  children,  and  in  any  case  of  the  kind 
ought  to  be  at  once  suspected. 

The  local  effect  of  the  lodgment  of  a  stone  in  this 
position  is  a  general  oedema  of  the  prepuce,  penis,  and 
often  of  the  scrotum,  and  sometimes  urinary  exbrt- 
vasation.  Although  retention  is  marked,  the  urethi* 
is  often  not  completely  plugged,  and  the  urine  coo- 
,sequently  may  dribble  away. 

In  adults  a  calculus  may  lodge  behind  a  stricture. 
In  such  euses  the  urethra  usually  becomes  ulcerated, 
a  perineal  abscess  forms,  bursts  externally,  and 
establishes  a  perineal  fistula.  In  rare  and  fortunate 
cases  the  stone  escapes  with  the  pus. 
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CHAPTER  XLVIII. 
OZSSASSS    or    TBS    TSSTZS. 

MAILPOBZTZOW    OF    TBB    TSSTZS. 

;  testis  may  be  arrested  in  any  part  of  its  pas- 
from  the  lumbar  region  to  the  scrotum.     First, 
-it  inay  never  leave  this  region,  but  may  remain  per- 
manently in  close  proximity  to  the  kidney.     Secondly, 
-jt  may  pass  as  far  as  the  internal  abdominal  ring,  but 
'fail  to  enter  the  inguinal  canal.     Thirdly,  it  may  pass 
^Bkto  the  inguinal  canal,  but  fail  to  ti*averse  the  external 
Xing.     Fourthly,  it  may  pass  through  the  ring,  but  not 
i  ^iesoend  into  the  scrotum.     The  causes  of  this  retention 
^  waee  variously  stated.     It  is  probable  that  the  most  fre- 
-  <qii6nt  cause  is  intra-uterine  peritonitis,  and  the  forma- 
'tion  of  adhesions  between  the  folds  of  peritoneum  in 
^'  ithe  neighbourhood  of  the  gland,  but  an  unusuaUy 
^  maU  external  ring,  and  a  want  of  power  in  the 
'^  gabemaculum  testis,  have  also  been  shown  to  bring 
^'  -about  an  incomplete  descent.     Shortness  of  the  vas 
^  deferens  and  an  unusually  large  epididymis  have  also 
•^  been  claimed  as  causes  of  retention. 
"        There  has  been  much  controversy  as  to  the  con- 
•dition  and  development  of  a  retained  testis,  and  it 
'  JB  now  tolerably  clear  that,  whereas  in  the  majority 
'.  ^  cases  the  testes  are  undeveloped  and  the  patient 
^  «terile,  in  a  few  the  gland  is  active,  and  semen  is 
normally  secreted.     It  is  generally  considered  that 
"^e  testis  is  less  likely  to  be  undeveloped  if  retained 
"In  the  abdomen  than  if  subjected  to  the  pressure  of 
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the  muscles  by  retention  in  the  inguinal  canal,  and, 
iis  might  be  expected,  when  the  patient  is  stenle,  and 
especially  when  virile  power  is  absent,  other  signs  of 
impaired  virility  will  be  found  in  the  condition  of 
the  voice,  the  growth  of  hair,  <fec.  In  all  cases  of 
undescended  testis  the  corresponding  half  of  the 
scrotum  as  well  as  the  tunica  vaginalis  is  imperfectly 
developed. 

Occasionally,-  the  testis,  instead  of  being  retained 
as  above  described,  descends  into  unnatural  positions, 
and  may  thus  pass  into  the  perineum  or  through  the 
crural  ring  into  the  femoral  canal.  I  have  also  aeen 
a  case  in  which,  after  its  transit  through  the  extenud 
ring,  the  gland  passed  outward  into  Scarpa's  tnangie. 

CompUcations  of  retained  or  mltp^^^ 
testis. — A  testis  which  is  retained  in  the  ingainil 
canal  is  constantly  liable  to  attacks  of  oi<chitis  caused 
by  the  contraction  of  the  abdominal  muscles  during  any 
violent  exertion,  and  it  is  by  no  means  uncommon  for 
the  gland  in  such  cases  to  be  forced  through  the  external 
abdominal  ring.  Such  extrusion  is  merely  temporuy, 
and  the  testis  almost  at  once  returns  to  its  pre\TflW 
position.  In  the  perineum  also,  the  gland  is  greatly 
exposed  to  injury,  and  thus  is  rendered  liable  to 
frequent  attacks  of  orchitis.  It  must  further  1» 
remembered  that  when  the  testis  is  retained  it  is  in 
close  proximity  to  the  peritoneum,  and  that,  cottEe* 
quently,  inflammation  commencing  in  the  testis  may 
extend  and  cause  peritonitis.  The  gland  when  re- 
tained is  liable  to  be  the  seat  of  orchitis  in  cases  rf 
gonorrha3a  or  of  mumps,  exactly  as  it  is  when  in  itt 
normal  position. 

Retention  of  the  testis  is  generally  believed  to 
predispose  it  to  malignant  disease  in  a  marked 
degi'ee,  and  the  explanation  that  is  commonly  givw 
is  that  imperfectly  developed  organs  are  more  liable 
than  healthy  ones  to  be  thus  a^^ected,  and  that  tke 
irritation  and  frequent  attacks  of  orchitis  induced  K 
pressure  in  the  inguinal  canal  are  likely  to  act  tf 
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exciting  causes.  Considering  the  comparative  fre- 
quency of  undescended  testis,  I  am  myself  by  no 
means  convinced  that  it  is  attacked  by  malignant 
growth  in  a  larger  percentage  of  cases  when  in  the 
inguinal  canal  than  when  in  the  scrotum. 

Inguinal  hernia  is  a  common  complication  of 
iindescended  testis,  and  generally  results  from  failure 
in  the  normal  process  of  closure  of  the  funicular 
portion  of  the  tunica  vaginalis.  Mr.  Curling  and 
otheif.  writers  on  the  subject  believe  that  hernia  is 
much  more  likely  to  complicate  a  late  descent  of  the 
flland  than  is  its  simple  retention,  for  in  some  patients 
testes  which  are  retained  for  months  after  birth 
eabsequently  descend.  In  such  cases  the  intestine 
may  be  found  adherent  to  the  testes.  Occasionally, 
hydrocele  complicates  retention  of  the  testes. 

nrriLAMUffATioM-  or  tbs  tbbtzb— 

ORCBZTZS. 

Acute  orchitis  (as  apart  from  epidid}'mitis)  most 
often  results  from  injury,  but  is  also  caused  by  ex- 
posure to  cold  or  wet,  and  is  met  with  in  cases  of 
mnmps  and  in  gout,  as  weU  as,  more  rarely,  in 
rheumatic  subjects  and  in  patients  suffering  from 
acute  febrile  disorders. 

The  inflamed  testis  presents  the  appearances  com- 
mon to  all  acute  inflammations,  but,  on  account  of  the 
denseness  of  the  tunica  albuginea,  is  unable  to  swell 
to  any  extent,  and  thus  becomes  proportionately 
painftd.  The  inflammation  rarely  terminates  in  sup- 
puration, the  inflammatory  products  being  readily 
removed  by  the  numerous  lymphatics  of  the  part. 
Abscess  and  even  gangrene  have,  however,  been 
known  to  occur.  In  some  cases  the  orchitis  causes  so 
much  damage  to  the  glandular  epithelium  that  the 
testis  subsequently  becomes  completely  atrophied. 

Chronic  orchitis  may  result  from  an  acute  attack 
which  has  not  undergone  complete  resolution,  but  as 
it  is,   in   simple  cases,  always  combined  with  some 
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inflammation  of  the  epididymis,  it  is  not  necessary 
to  further  describe  it  here. 


Epididymitis,  or  inflammation  of  the  epididymis) 
is  almost  invariably  the  result  of  some  irritation  or 
inflammation  of  the  urethra.  The  epididymis  is  also 
commonly  affected  in  orchitis,  and  amongst  the  causes 
of  epididymitis  may  therefore  be  enumerated  those 
which  have  already  been  mentioned  in  connectaflQinth 
the  latter  subject. 

Inflammation  of  the  urethra,  in  whatever  way 
excited,  is  liable  to  cause  epididymitis,  and  thus  tiie 
latter  may  complicate  the  urethritis  caused  by  gont,the 
passage  of  gravel,  the  use  of  catheters,  &c.  Gonorrhces, 
however,  being  the  most  common  cause  of  urethritis, 
is  also  the  most  common  cause  of  inflammation  oi  the 
epididymis,  and  it  may  further  be  said  that  the 
epididymitis  which  results  from  an  acute  gonorrhoBil 
urethritis  is  itself  likely  to  be  acute,  whilst  that 
which  arises  from  a  chronic  urethritis  or  gleet  is 
more  likely  to  be  chronic. 

The  epididymitis  which  results  from  inflammation 
of  the  urethra  has  commonly  been  spoken  of  ss 
"  metastatic,"  a  term  which  implies  that  the  inflam- 
matory process  is  transferred  from  the  one  part  to 
the  other;  it  has  also  been  called  "sympathetic." 
There  is  every  reason  to  believe  that  the  affection  ft 
the  epididymis  is  the  result  of  an  extension  (rf  the 
inflammation  from  the  prostatic  urethra  to  the  common 
ejaculatory  ducts,  and  thence  along  the  vasa  deferentiai 
This  opinion  is  borne  out  by  the  fact  that  epididymitis 
is  specially  liable  to  result  from  inflammations  of  the 
deeper  portions  of  the  urethra  rather  than  from  thoae 
of  the  anterior  parts  of  that  tube. 

Acute  epididsrmitis  is  attended  with  much 
swelling,  wliich  commonly  extends  to  the  spermatie 
cord  and  the  testis ;  the  epididymis  is  also  extremely 
tender  and  painful.     In  these  cases,  as  well  as  ii 
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acute  orchitis,  the  inflammBtion  frequently  extends 
to  the  tunica  vaginalis,  and  refiutta  in  the  condition 
known  as  "  acute  liydrocele."  This  is  nothing  more 
than  an  inflammatory  exudation  into  the  cavity  of 
the  tunica  vaginalis,  and  is  accountable  for  most  of 
the  swelling  which  is  more  commonly  attributed  to 
the  testis  itself.  In  acut«  epididymitis  the  scrotum 
is  liable  to  become  red  and  swollen,  aud  in  some  casee 
is  greatly  enlar^d  by  (edemn. 

dironic  epididymitis  and  orchitis  may  result 
from  an  acute  attack,  or  may  originate  in  a  chronio 
inflammation  of  the  urethra.  They  are  perhaps  more 
often  dependent  upon  stricture  and  its  accompaoying 
lu^tbritis  than  upon  any  other  cause. 

In  euch  cases  the  epididymis  becomes  enlarged, 
hard,  and  knotty,  from  the  formation  in  it  of  fibrous 
tissue  developed  from  the  inflammatory  exudation. 
The  testis  also  is  swollen  and  tender,  the  cord  is 
enlarged,  and  the  tunica  vaginalis  contains  some 
Jierous  fluid,  In  cases  of  long  standing  the  contrac- 
tion of  the  newly  formed  fibrous  tissue  causes  obKte- 
ration  of  the  seminal  tubules  or  of  the  vas  itself. 
Atrophy  of  the  gland  also  may  result,  as  in  acute 
orchitis.  In  some  cases  the  ind.ammation  terminatea 
la  suppuration,  an  abscess  forms,  the  skin  becomes 
adherent,  and  the  pus  is  discharged.  Occasionally, 
after  the  abscess  has  burst  the  testis  tends  to  pro- 
trude through  the  aperture,  and  the  condition  known 
as  "hernia  testis"  is  produced.  This  protrusion 
is  generally  associated  with  an  unhealthy  condition 
of  the  gland  itself,  and  is  much  more  common  in. 
connection  with  strumous  disease  of  the  testis  thaii 
with  simple  chronic  orchitis. 


I 


These  are  the  various  naiiit-B  applied  to  a  chronic 
form  of  orchitis  which  exliitiitw  in  all  its  \i\iaBep.  Maa 
chAracteristies  common  to  strumous  inftamvLvafems. 


I 
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It  hae  already  been  mentioned  that  this  affection 
in  freq^uestlf  an  accompaniment  of  tubercular  &JX6S» 
of  other  portions  of  the  genito-urinary  traft,  and,  as 
might  be  expected,  it  is  seen  chiefly  in  imheftlthy 
or  BtmiuDus  subjects,  and  in  more  common  befot« 
than  after  middle  age.  There  is  a  great  tendency  for 
both   testes  to  be   diseased,   though    one  may  show 

mptomij  of  the  afiectioii  long  before  the  other  if 
Tia.  96. 


1 

tun     ' 


A  Tubercular  Teslia.  The  epididymis  is  specially  eoM 
Ittt^ed,  and  forms  a  crBacoiit-flhB.ped  swelling  iieMod  tfil™ 
tBatis.      Tbe  tnnicB  vftgic  alis  wna  diatanded  witli  fluid. 

implicated.  Strumous  orchitis  usually  commences  as 
ft  swelling  of  the  epididj-mis,  and  at  first  causes  no 
pain.  Tlie  epididymis  becomes  hard  and  knotty,  and. 
as  it  increases  in  size,  forms  a  semicii-cular  or  cres- 
oeiitic  mass  behind  the  testis  (see  fig.  96). 

The  early  extension  of  the  inflammation  to  the 
tiuiica  raginatis  is  signitiized  by  the  formation  of  a 
Jij'divcele,  which  often  reiuVeTs  a 
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tion  of  the  diseased  parts  more  difficult  than  would 
otherwise  be  the  case.  As  the  inflammatory  process 
progresses,  the  swoUen  epididymis  softens  at  one 
part,  and  the  superjacent  skin  becomes  red,  adherent, 
and  thinned,  and  finally  bursts,  giving  exit  to  a  few 
drachnis  of  pus.  In  the  course  of  the  disease  the  testis 
also  becomes  enlarged  and  nodular,  then  soft,  caseating, 
or  suppurating,  fresh  abscesses  form,  and  in  many 
cases,  through  the  sinuses  which  result,  a  protrusion 
or  hernia  of  the  testicular  substance  ensues.  The 
spermatic  cord,  as  a  whole,  is  thickened,  but  the  vas 
deferens  is  especially  hard  and  swollen.  The  disease 
may  extend  to  the  vesiculae  seminales,  the  prostate, 
or  other  parts  of  the  genito-urinary  tract,  but  in  the 
majority  of  patients  such  a  serious  extension  is  not 
seen,  and  whilst  in  many  the  inflammatory  process 
subsides  without  ever  having  arrived  at  suppuration, 
in  others,  after  the  pus  has  been  discharged,  the 
sinuses  slowly  heal,  and  the  disease  comes  to  a 
natural  terinination. 

If  the  parts  themselves  be  examined  at  various 
stages  of  the  process,  it  will  be  seen  that  strumous 
disease  commences  in  an  inflammatory  exudation  into 
the  connective  tissue  of  the  epididymis,  combined 
with  a  catarrh  of  the  ducts.  The  inflammatory  pro- 
ducts evince  a  great  tendency  to  undergo  fatty  de- 
generation, and  thus  the  tubes  and  connective  tissue 
alike  become  filled  with  a  caseous  pulp.  As  the  pro- 
cess extends  to  the  testis  and  cord  as  well  as  to  the 
skin,  those  structures  also  become  involved  in  a  similar 
destruction,  and  in  many  instances  a  little  ill-formed 
pus  is  produced. 

A  section  of  such  a  testis  shows  a  general  enlarge- 
ment of  the  gland,  with  several  areas  of  inflammatory 
condensation,  of  caseous  matter,  or  of  pus.  Towards 
the  epididymis  these  areas  tend  to  coalesce  and  unite 
with  the  caseous  matter,  which  is  here  more  especially 
abundant.  The  tunica  vaginalis  contains  e^  ^^T^crj^ri^ 
amount  of  clear   straw-coloured    f^md,  \^i^  Ajxvmsa- 
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albuginea  is  thickened  in  patches,  the  cellular  tissae 
of  the  spermatic  cord  is  infiltrated  and  oedematous, 
and  the  vas  deferens  is  enlarged  to  some  five  or  six 
times  its  natural  size,  whilst  its  lumen  is  filled  ^th 
caseous  matter. 

When  an  abscess  bursts  and  exposes  the  interior 
of  a  broken-down  testis,  there  is  a  considerable  ten- 
<lency  to  extrusion  of  the  latter,  together  with  some 
of  the  unhealthy  inflammatory  or  granulation  tissae 
which  surrounds  and  infiltrates  it.  The  protrusioii 
is  liable  to  become  increased  by  the  retraction  of  the 
skin,  and  whei*e  the  cutaneous  opening  is  large,  and 
the  skin  not  closely  adherent  to  the  deeper  parts,  the 
I'etraction  may  result  in  a  complete  uncovering  of  the 
testis.  In  such  a  case  the  whole  gland  may  be  extnided. 

A  microscopical  examination  of  a  strumoos 
testis  shows  that  the  process  is  essentially  tubercdar, 
for  typical  tubercle  may  be  found  in  all  the  diseesed 
pai-ts.  The  epithelium  at  first  proliferates  and  fills 
the  lumen  of  the  tubes,  but  is  in  course  of  tiiBC 
slowly  destroyed  by  an  extension  of  the  tubercolir 
process  to  the  glandular  tissue  itself.  It  appean 
probable  that  the  disease  always  commences  in  the 
intertubular  connective  tissue,  and  subsequently  ex- 
tends to  the  epithelium.  Sections  of  the  vas  deferens 
show  a  similar  growth  of  tubercle  in  its  walls,  aud 
in  advanced  cases  pai-tial  obliteration  of  its  lumen  by  a 
gi'owth  of  granulation  tissue  and  tubei-cle.  As  in  the 
lungs  and  other  parts,  the  process  may  spontaneously 
<;ease,  and  the  caseous  matter  either  become  encapsoW 
or,  in  process  of  time,  undergo  calcareous  changes. 

Miliary  tubercle  of  the  testis  may  also  be  seen  in 
the  form  of  typical  grey  granulations  in  cases  of 
general  tubercular  dissemination,  but  does  not  requiie 
special  description. 

BTPBZILZTZC    BZSILA.SS    OF    TRB    TBSTXSi 

The  testis  may  become  the  seat  of  sjrphilitic  infiam* 
mation  at  almost  any  time  after  the  development  d 
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r 

I  constitutional  svuiptomR.  1 
!  of  either  (i)  a  diftiise  inten 
j  (3)  one  or  more  gummata. 

Interstitial  orcliitii  occurs  earlier  than  the 
gmnmatouB  form,  often  attacks  both  te.'ites,  and  is 
I  characterized  by  a  painless  swelling  of  the  whole 
I  testis,  which  becomes  firm,  heavy,  of  an  oval  shape, 
I  flattened  from  side  to  side,  smooth  on  the  surface, 
and  not  tender.  The  epididjTiiis  is  not  noticeably 
effected,  and  the  spermatic  cord,  although  swollen,  is  < 
not  definitely  thickened.  The  tunica  vaginalis 
oontaina  an  excees  of  fluid. 

On  section  of  such  a  teatia,  the  tunica  alhuginea  is  1 
found  to  be  much  thickened,  and  the  fibrous  septa   [ 
i  which  extend  from  it  into  the  gland  appear   more 
.prominent  and   dense  than  is  normal.     The  gtand  j 
'itself  is  tough  and  fibrous  and  the  testicular  substance  j 
^diminished.     The  fluid  in  the  tunica  vaginalis  is  clear, 
land  in  some  cases  the  opposed  surfaces  of  the  serous 
membrane  are  united  by  adhesions.     A  microscopical 
examination   shows    a    growth  in   the  intertubular 
.QDnnective  tissue,  lit  first  of  leucocytes  and  of  new 
^ttlood^vesBels,  aft«i'wards  of  spindle  cells,  and  finally 
of  fibrous  tissue. 

The  termination  of  diffuse  orchitis  differs  in 
diflerent  oases.  In  some,  especially  those  which  are 
not  subjected  to  treatment,  the  seminal  tubes  are 
compressed  by  the  contraction  of  the  dense  fibrous 
growth,  and  tlieii-  epithelium,  after  undergoing  fatty 
changes,  is  gradually  cast  off.  By  a  continuation  of 
this  process  the  whole  of  the  gland  niay  be  in  time 
destroyed,  and  the  shrinking  of  the  fibrous  tissue 
finally  reduces  the  testis  to  a  small  Itard  muss  with 

trace  of  secreting  structiu-e.      When,  however, 
disease   is    treated,    the   young   connective    tissut 

monly  quickly  removed,  and  the  testis  again,  j 
returns  to  its  normal  size  and  function.  In  some  . 
s  portions  only  of  the  gland  are  affected  b^  V\i\a 
foiia  of  interstitial  inflammation,  and  t\\e   n^Aoa^eR 
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above  described  are  then  limited   to  one  or  mcjre 
lobules. 

Gmnniatoiis  orchitis. — ^When  sypbilitic  inflam- 
mation attacks  the  testis  in  an  old  or  broken-down 
subject,  or  when  it  makes  its  appearance  as  a  late 
tertiary  symptom,  the  inflammatory  products  are 
liable  to  caseate  and  to  form  gummatous  masses. 
These  tend  to  implicate  the  tunica  albuginea  and  the 
tunica  vaginalis,  to  extend  to  the  skin,  and  finally 
to  burst,  giving  exit  to  the  blood-stained  mixture 
of  cheesy  matter  and  pus  characteristic  of  gummata 
in  other  parts,  and  leaving  a  circular  cavity  in  the 
gland.  In  some  cases  of  gummatous  disease  of  the 
testis,  the  opening  in  the  skin  becomes  the  site  of  a 
hernia  of  the  testis  such  as  occurs  in  simple  clmHiic 
and  strumous  orchitis. 

Section  of  a  gummatous  testis  usually  shows  that 
the  gland  is  the  seat  of  both  the  diffuse  orchitis 
described  above  and  of  the  gummatous  form.  The 
processes  in  each  are  at  first  alike,  and  consist  of 
an  exudation  of  leucocytes  and  a  growth  of  young 
spindle-celled  connective  tissue.  In  the  gmnmatoos 
variety  this  young  tissue  breaks  down  and  forms  the 
caseous  pulp  already  alluded  to.  Gummata  in  the 
testis  are  usually  miiltiple,  varying  in  size  from  a  pei 
to  a  chestnut.  They  are  at  first  firm,  yellowish-white, 
and  elastic,  often  presenting  a  definite  outline  and  a 
capsule  of  fibrous  tissue.  In  their  later  stages  they 
are  caseous  or  suppm^ting. 

In  addition  to  the  above  well-recognized  forms  d 
syphilitic  orchitis,  Mr.  Jacobson  (in  his  artide  in 
Holmes's  **  System  of  Surgery  ")  alludes  to  a  chronk 
inflammation  of  the  epididymis  in  cases  of  acqaired 
syphilis,  and  to  gummata  in  patients  who  hav« 
inherited  the  disease.  Both  of  these  conditions  are^ 
however,  certainly  rare. 


CHAPTER  XLIX. 

TUBXOnB.S    OF    THE    TESTIS. 

Tcuouits  of  the  testis  may  be  either  innocent  or 
malignant,  but  the  latter  are,  unfortunately,  by  far 
the  most  common. 

Malignant  growths  are  either  Bai'comatous  or  car- 
,«inomatous,  the  sarcomata  being  more  often  seen  than 
the  carcinomata. 

BARCOBEA. 

Sarcoma  of  the  testis,  according  to  Mr.  Entlin,  is 
[met  with  most  frequently  undei'  the  age  of  ten,  or 
between  thirty  and  forty.  Its  origin  is  frequently 
attributed  to  injury,  and  its  growth  is  very  rapid. 
The  testis  enlarges  without  pain,  but  to  ii  great  extent 
joaintains  its  normal  shape,  and  forms  a  highly  elastic 
swelling,  which  gives  a  deceptive  sense  of  fluctuation ; 
normal  testicular  sensation  is  often  lost.  The  skin  ia 
eti'etched  in  piBportion  to  the  size  of  the  growth,  but 
very  seldom  becomes  itself  imphcated.  If  it  does 
become  involved,  the  tumour  subsequently  f ungates  aa 
n  bleeding  mass,  to  which  the  name  of  "  fungus  htema- 
todes "  was  formerly  given.  In  the  later  stages,  the 
spermatic  cord  is  enlarged,  and  masses  of  infiltrated 

« lands  may  be  felt  in  the  iliac  and  lumbar  regions, 
lie  general  health  ia  by  this  time  seriously  affected, 
the  patient  becomes  much  emaciated,  and  dies  from 
implication  of  the  viscera. 

An  examination  of  the  testis  in  R,n.  eKcVj  ^a.^'K 
ahowB  that  the  gfowtb  commences  taost  com.tttoii'g  vtv 
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the  posterior  poition  of  tlie  gland,  ami  that  the  i«*i- 
culor  stnicture  itself  is  often  aprea4  over  the  anteriof 
surface  of  the  tumoui  The  tumca  alhuginea  at  first 
fitretches,  but  after  a  time  gives  way,  aad  may  thus 
allow  hffimon  hage  to  take  plara  into  the  cavity  ol  tiuf 
tumca  Tnginalw  This  is  an  occmrence  of  some  cliiu- 
cal  impoitance, and  it  ls  'well  to  lememberthathsmi- 
tocele  may  complicate  a  aarcomatoua  growth,  tor  Hi 
cases  in  which  the  diagnosiB  la  dilhcult  the  diiWOveiT 
of  blooil  in  the  ttmica  %agmalK>  might  otherwise Iwil 
to  erroi 


On  aectioii,  a  sarcomatous  testicle  is  very  «_ 
pulpy,  either  opa<{iie-whtte,  pinkisli,  mottled,  d 
tinous  autl  semi-transpaTent ;  the  spermatic  a 
be  infiltrated  with  similai-  growtha.  The  fl, 
Innibar  glands  often  foiTii  a  series  of  immenseU 
and  the  livei',  kidneys,  lungs,  and  other  i 
Infiltrateil  with  numerous  secondary  masses.  J_ 

A  mici'oscopical  examinatiou  usually  showgl 
round-celled   gi'owth ;    but   in   some 
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are  oval   or  spindle  siiaped,  in   others  mixed.     Tha] 
J  round-celled  tumours  grow  the  mo«t  i-upitUy,  and  o 
[  eioiially  involve  both  testes. 

fTTaxxo  TimiouBS  or  tbe  testis. 

New  growths  of  the  testis  containing  cysts  are  0 
1  occuiTence,  and,  being  closely  allied  to  Uv 
sarcomutfi,  are  beat  considered  in  conjunction  witlifl 
them.     These   tumours  appear   to   originate   in   the;^ 
hilum  of  the  testis,  and,  although  all  alike  as  far  a»^ 

F:o.  gB. 


ihe  formation  uf  i;,..l  ..j  '^...iKuniud,  differ  materially  J 
a  the  formation  of  theii-  more  sohd  parts.  They  have  I 
_Bly  been  investigated  by  Mr.  Eve,  and,  aa  his  J 
^elusions  appear  to  !«  more  satisfactory  thanV 
mmonly  accepted,  I  Bhall  venture  to  quota  t 
Ho  mys  that  there  are  three  forms — (r)  ] 
Stic  fibroma,  (?)  cystic  myxoma,  (3)  cystic  J 
reoma. 
tn  the  first  claas  the  stroma  is  composed  of  fibroM 
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tissae,  with  some  admixture  of  cartilage,  and  oca- 
sionallj  of  unstriped  muscle.  The  cysts  aracommoiilj 
lined  with  Rpheroidal  or  flattened  epithelium,  but 
sometimes  with  columnar  cells,  which  may  be  ciliated. 

The  cystic  myzomata  are  composed  of  mncooa  and 
fibrous  tissue,  with  cysts  usaaUy  lined  by  colnnuui 
epithelium. 

In   the  sarcomatous   growths,  also,  the  cyste  in 


T  >     8,    111  dbycolomnif 

ipitheliiiiB,  lies  fo  the  left  of  n  rounded  uodola 
iif  cartilage.  Below  and  ki  the  left  aidu  of  the 
cjBt  IB  a  Btroina  of  fibrous  tiaaue. 

usually  lined  by  columnar  epithelium,  which  bw 
ligain  may  be  cOiated.  Mr,  Eve  considers  tlat  tl« 
cystic  tumours  are  developed  from  the  remains  d  tl* 
Wolffian  body,  and  thinks  that  the  cysts  also  tit  d 
new  formation ;  other  authors  generally  are  incbM^ 
to  consider  the  cysts  as  developed  from  a  dilattw 
of  the  ducts  of  the  rete  testis. 

It  is  evident,  from  a  consideration  o(  the  gw*! 
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structural  difference  displayed  by  cystic  tumours  of 
the  testis,  that  similar  difference  must  be  expected 
in  their  rapidity  of  growth  and  clinical  dourse.  Thus, 
a  growth  whose  stroma  is  chiefly  sarcomatous  will 
develop  as  a  sarcoma  in  spite  of  the  cysts  it  contains, 
whilst  the  fibrous  and  myxomatous  tumours  will 
not  only  grow  more  slowly,  but  will  also  run  a  less 
malignant  course.  An  examination  of  the  testis  in 
these  cases  shows  a  corresponding  difference  in  appear- 
ance, the  sarcomatous  tumours  having  the  characters 
already  desciibed,  whilst  the  fibrous  or  myxomatous 
.growths  display  the  appearances  common  to  such 
tissues.  The  cartilage,  when  present,  is  commonly 
jstcattered  in  nodules  throughout  the  section,  being 
sometimes  abundant,  at  other  times  very  scanty.  The 
•cysts  are  commonly  small,  their  usual  size  being  about 
that  of  a  pea.  They  contain  blood-stained  fluid,  which 
is  usually  viscid,  but  sometimes  thin  and  serous. 


Carcinoma  of  the  testis  is  almost  invariably  of  the 
«ncephaloid  variety.  Instances  of  the  scirrhous  form 
are  very  rare  indeed,  but  there  is  one  good  specimen 
of  such  a  growth  in  the  museum  of  St.  Bartholomew's 
Hospital. 

In  the  rapidity  of  its  growth,  its  implication  of 
lymphatic  glands,  and  its  tendency  to  affect  the  viscera, 
encephaloid  cancer  does  not  differ  at  all  from  the 
more  mahgnant  forms  of  sarcoma ;  the  clinical  course 
of  the  two  is  indistinguishable,  but,  whereas  sarcoma 
is  sometimes  met  with  in  young  children,  carcinoma 
occurs  only  in  adult  males,  commonly  over  thirty-five 
years  of  age.  A  section  of  a  carcinomatous  testis 
presents  the  same  opaque-white,  soft,  braiQ-like  mass 
jBeen  in  the  most  rapidly  growing  sarcomata,  but  the 
mixture  of  cartilage  and  myxomatous  tissue  and  the 
formation  of  cysts  do  not  occur  in  the  encephaloid 
^sancers. 

Microscopical  examination  shows  the  usual  alveolar 
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stroma  with  masses  of  epithelial  cells  common  to  all 
carcinomata. 


Innocent  tumours  of  the  testis  are  rare.  They  com- 
prise enehondromata,  fihromata,  and  dermoid  cysts. 

Pure  enchondromata  are  very  uncommon,  though, 
as  already  described,  cartilage  may  occur  in  connec- 
tion with  cystic  tumours.  The  cartilage  may  have 
either  a  fibrous  or  myxomatous  basis,  but  is  some- 
times purely  hyaline.  Such  tumours  grow  slowly, 
and  do  not  tend  to  affect  the  lymphatic  glands  or  the 
viscera. 

Fibromata  of  the  testis  are  still  more  rare,  there 
being  but  two  or  three  cases  on  record. 

Dermoid  cysts  of  the  testis  are  more  common 
than  either  the  cartilaginous  or  fibrous  growths.  They 
are  of  congenital  origin,  but  may  subsequently  in- 
crease in  size.  The  cyst-wall  has  the  stoicture  of 
true  skin,  and  the  cavity  contains  sebaceous  mattff, 
hair,  and  epithelial  scales.  In  some  cases  these  cysts 
have  been  found  to  contain  cartilage,  teeth,  and  bone. 


CHAPTER  L. 

BVDaOCBI>E,  HSiMATOCEIiE,  AMD 
VABXOOCEIiE. 

A  HYDROCELE  IH  a  8ac  Containing  fluid  in  connection  I 
with  the  testis  or  its  ducts,  but  of  such  sacs  there  are  \ 
Beveral  varieties. 

VAmttAX.    HTBKOCBZiII. 

A   vaginal    hydrocele,   or   hydrocele   of  the   tunica  I 
vaginalis,  is  the  mot^t  common  form,  and  consists  of  a  | 
distension  of  the  tunica  vaginalis  with  fluid.     These  I 
hydroceles  ai'e  of  very  frequent  occurrence,  and  may  ' 
develop   at   any  age.      With  respect   to  their  caoae 
there  is  but  little  to  be  said,  for,  although  hydrocele 
may  complicate  any  of  the  various  forms  of  chronic 
orchitis,  there  is  in  uncomplicated  cases  no  evidence 
of   any  inflammatory  origin,  the   effusion  appearing 
to  be  simply  passive. 

The  fluid  of  a  vaginal  hydrocele  is  of  a  pale  yellow, 
amber,  or  straw  coloiu.'.  It  is  thin  and  watery,  with 
a  neutral  reaction,  and  a  specific  gravity  of  from 
loao  to  1025.  It  contains  about  6  per  cent,  of 
albumen,  with  a  considerable  quantity  of  fibrinogen, 
but  no  fibrin  ferment,  and  does  not  coagulate  spon- 
taneously. In.  cases  of  long  standing  the  fluid  may 
present  a  bright  ami  sparkling  appearance  caused  by 
the  presence  of  cholesterine  crystals.  In  addition  to 
these,  the  mici-oscope  shows  merely  a  ^evi  «i^v^'^Y&a 
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The  tunica  Taginalis  is  in   most  cases  simply 
distended,  and  shows  no  structural  change,  but  in 
patients  who  have  long  been  the  subjects  of  hydrocele, 
and  especially  in  those  who  have   frequently  been 
tapped,  the  serous  membrane  is   liable  to  become 
opaque  and  greatly  thickened  by  a  deposit  of  fibrin 
on  its  inner  siu:face  and  by  growth  of  fibrous  tissue 
in  its  walls.     Sometimes  adhesions  are  formed  and 
partially  subdivide  the  cavity,  and  occasionally  cal- 
careous matter  is  deposited  ii^  the  lining  membrane. 
In  some  cases  small  fibrous  bodies  are  found  loose  in 
the  sac,  and  appear  to  have  originated  in  the  fibrin- 
ous exudation  which  is  liable  to  follow  tapping  or 
other  injury,  thus  closely  simulating  the  melon-seed 
bodies  developed  in  bursae  and  ganglia.     The  hydatid 
of    Morgagni,   again,   is    sometimes    enlarged,  and 
attached  by  a  pedicle  of  considerable  length  which 
allows  of  its  free  movement.     To  the  irritation  pro- 
duced by  this  structure  the  causation  of  hydrocele  is 
sometimes  attributed,  but  the  hydatid  is  often  foond 
pedunculated  in  the   absence   of   hydrocele,    and  is 
not  commonly  pedunculated  when  the  latter  exists. 
The  shape  of  a  vaginal  hydrocele  is  that  of  a  peir 
with  the  stalk  uppermost ;  its  size  varies  within  tl» 
widest  limits. 

The  testis  is  almost  always  at  the  posterior  and 
lower  part  of  the  sac.  It  is  sometimes  a  Httle  flattened 
by  pressure,  but  its  structure  is  not  necessarily  therttj" 
affected.  The  connective  tissue  of  the  scrotmn  and 
cord  may  be  slightly  thickened,  and  the  cremasiier 
muscle  is  frequently  hypertrophied  to  compensate  for 
the  extra  work  it  is  called  on  to  perform. 

Congenital  hydrocele  and  infantile  hydrocele 
are  simply  varieties  of  the  vaginal  form  in  whidi  the 
funicular  portion  of  the  serous  membrane  is  eiAff 
patent  or  only  partially  occluded. 

In  the  congenital  variety  there  is  a  direct  can- 
munication  between  the  tunica  vaginalis  and  tlie 
peritoneal  cavity,  and  fluid  will  pass  from  one  to  the 
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other  according  to  the  position  of  the  patient  or  the 
application  of  pressure  to  the  scrotum.  The  com- 
munication is  in  some  cases  free ;  in  others,  the  fluid 
can  only  with  difficulty  be  squeezed  out  of  the  sac 
drop  by  drop.  Hernia  may  complicate  this  condition, 
but  is  only  exceptionally  present. 

Infantile  hydrocele  is  the  name  given  to  a  hydrocele 
in  which  the  fluid  is  not  confined  to  the  tunica  vagi- 
nalis proper,  but  extends  a  variable  distance  along  an 
unobliterated  funicular  portion  of  the  serous  cavity. 
Hydrocele  in  young  children  is  often  of  this  form :  it 
possesses  no  special  importance. 

Xnguinal  hydi'ocele  is  the  name  applied  to  a 
hydrocele  of  the  tunica  vaginalis  occurring  as  a  com- 
plication of  an  undescended  testis,  and  forming  a 
cystic  swelling  in  the  inguinal  region. 


An  encysted  hydrocele  is  one  in  which  the  fluid  is 
contained  in  a  sac  separate  from  that  of  the  tunica 
vaginalis  testis.  There  are  three  chief  varieties — (i) 
encysted  hydrocele  of  the  epididymis;  (2)  encysted 
hydrocele  of  the  testis ;  (3)  encysted  hydrocele  of  the 
spermatic  cord. 

Encysted  hydrocele  of  the  epididjrmis  is,  of 
these,  much  the  most  common.  It  is  usually  found 
in  the  substance  of  the  upper  part  of  the  epididymis, 
and  is  often  placed  between  the  latter  and  the  testis, 
the  vasa  efferentia  being  spread  out  over  the  sac. 
The  fluid  is  commonly  quite  colourless,  wateiy,  and 
limpid,  containing  alkaline  carbonates,  chloride  of 
sodium,  and  a  mere  trace  of  albumen.  Sometimes, 
on  the  other  hand,  the  fluid  is  opalescent  or  milky, 
and,  on  microscopical  examination,  is  found  to  contain 
spermatozoa.  The  cyst-wall  is  always  very  thin  and 
delicate,  being  composed  of  connective  tissue  lined 
with  flattened  endothelium.  The  sac  is  usually 
globular,  and  varies  in  size  from  that  of  a  hazel-nut  to 
an  orange,  the  latter  size  being  quite  exceptional.    The 
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testis  lies  below  and  in  front.  The  occasional  presence 
of  Bpermutozoa  in  these  hydroceles  has  led  to  much 
con.trovei"sy  and  speculation,  hut  the  general  opinion 
appears  to  he  that  the  cyst  itself  originates  in  tk 
remains  of  fcetal  structures  which  occur  in  the  locality 
in  question — especially  the  organ  of  GiraJdes  and  tbe 
duct  of  MUUer — and  that  growing  amongst,  and  press- 
ing upon,  the  vasa  effei'eiitia,  it  subsequently  comes  hi 
commwnicate  with  one  of  the  latter.  Sorae  writers, 
however,  incline  to  the  view  that  the  cysts 


originate  in  a  distended  efferent  duct,  or  in  the  rupture 
of  one  of  the  vasa  efTorentia  and  the  subsequent 
formation  of  a  cyst  around  the  extravasated  Etemen. 

In  addition  to  the  encysted  hydroceles  above  de- 
scribed, small  cystfi  at  the  caput  epididymis  are  not 
uncommon.  They  originate  in  connection  with  the 
hydatid  of  Morga^i,  on  the  surface  and  not  in  the 
substance  of  the  epididymis,  are  seldom  bigger  than 
a  pea,  contain  clear  fluid  with  no  spermatozoa,  and 
never  give  rise  to  any  ajTnY>t<JmB. 
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Encysted  liydrocele  of  the  testis  is  extremely 
Bare.  It  is  situated  in  front  of  the  testis,  either  be- 
the  tuiiioi  albiiginea  iind  the  poBterior  layer  of 
he  tunica  vaginalis,  or  else  in  the  substauce  of  the 
.Ibugineft  iteelf .  This  form  of  encysted  hydro 
le  is  believed  to  originate  in  an  injury  which  eausei 
smorrhage,  the  extiavasated  blood  being  subae-  I 
lently  encyst«d.  I 

Sucysted  hydrocele  of  the  spermatic  cord 
B    common,    and    is    formed    by   distension   of    an    , 
mobliterated   portion   of    that    part   of  the  tunica 
■aginaiis  which  lies  between  the  testis  and  the  in-    1 
emal  abdominal  ring.     The  fluid  is  cleai'  and  seixiuB,    I 
id  does  not  contain  spermatozoa.     The  sac  is  merely    1 
email  portion  of  peritoneum,  and  is  usually  not    ' 
irger  than  n,  walnut.     It  may  occupy  any  poi-tion 
he  cord,  but  is  most  common  just  below  the  external 
ing.     When  in  the  inguinal  canal,  it  may  simulate 
I  incomplete  hernia. 

Diffused  hydrocele  of  the  spermatic  cord  it 
tsleading  name  applied  to  a  general  Infiltration  of 
e  cellulai'  tissue  of  the  cord  with  fluid — a  condition 
or  which  a  better  and  simpler  name  is  (edema, 
of  very  rare  occurrence. 
Hydrocele  of  a  hernial  sac  is  a  distension  of  a 
lemial  sac  with  fluid  secreted  by  the  peritoneum  of  ; 
'hich  the  latter  is  composed.  It  OH%urs  only  when  1 
le  hernia,  as  such,  has  been  ctu'cd,  the  aperture  of 
jnmiunication  between  the  sac  and  the  peritoneal 
ivity  having  been  obliterated  by  adhesions  or  by 
mentum. 


A  bfematocele  is  a  collection  of  blood  either  in  the 
ivity  of  the  tunica  vaginalis  or  in  a  separate  cyst  in 
mnection  with  the  t«Btia  or  the  spennatic  cord. 

Vaginal  hcematocele,  or  hematocele  of  the 
iTiii-H,  vaginalis,  is  by  far  the  most  common  form, 
nd  19  generally  caused  by  some  injuiy.     In  a  few 
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caaes,  Lowevei ,  no  history  of  traumatism  can  be  o^ 
tamed  and  Gome  writers  arc  of  opmion  that  it  is 
then  nf  mflammatoiy  origin,  the  blood  being  supphed 
by  exudation  from  newlv  (developed  vessels  whii,h  vbs 
culanze  the  products  of  inflammation  foiined  on  the 
inner  surface  of  the  tunica  vaginalis  Haematocele 
may  also  complicate  new  growthe> 

Hfematocele  may  occur  as  an  uncomplicated  condi 
tion,  but  i*!  much  more  often  Been  in  connection  witb 


,       BechontliTOiieh  s  Ha>mflfi)OBle      TlincaviiyDf  that 
^t«giii>ilis  IS  filled  with  brealuDK  down  ilot.      IbB  ti 
Tfmch  has  b  on  cut  opeo  is.  qulti.  healthy 

vagmal  h\drocele  In  the  latter  case,  the  effusion  of 
blood  may  I'efult  from  tapping  the  trocar  injuring 
one  of  the  ve'sselK  ramiiSnng  over  the  di'tteuded  seroua 
membrane,  or  punctunng  the  testis  When  there  is 
no  evidence  of  either  of  these  mishaps,  the  hiemor 
rhage  is  attributed  to  the  giving  way  of  one  of  the 
yes-seh  on  the  tunica  vagmalis  as  the  residt  of  the 
audden  withdrawal  ot  pw^sure  Vi'j  (piwro»S.TO^  tA  Hia 
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hydi-ocele  fluid.  Independently  of  tapping  01 
hydrocele,  a.  blow  may  result  in  effusion  of  blood 
the  formation  of  a  hematocele. 

The  fluid  in  hsematoceles  vai-ies  much  in  quality 
and  consistence.  "When  the  blood  is  mixed  with 
hydrocele  fluid,  the  colour  is  lighter  in  proportion  to 
the  amount  of  dilution.  In  recent  cases,  not  compli- 
cated by  hydrocele,  the  htematocele  contains  pure 
blood.  The  longer  the  blood  remains  the  more 
alteration  does  it  undergo,  though  it  is  sonietimaB 
spontaneously  absorbed. 

If  absorption  does  not  occur,  the  re<i  corpuscles 
break  up,  and  their  colouring  matter  becomes  diflTused, 
the  Hemm  is  pai'tially  absorbed,  and  the  remaining 
fluid  becomes  dark  chocolate-brown  or  black,  and 
sometimes  thick  and  syrupy.  The  fibrinous  con- 
stituents of  the  blood  coagulate,  and  form  clots,  which, 
though  at  first  soft  and  r«d,  after  a.  time  become 
fii'm  and  of  a  yellowish  or  opaque-white  coloiu-.  The 
most  firm  and  flbrinouK  clot  is  always  next  to  the 
serous  membrane  itself,  and  the  moi'e  granular,  fri- 
able, and  darker  coagulum  is  found  in  the  centre  of 
the  hfematocele.  The  clot  is  always  most  abundant 
on  the  parietal  layer  of  the  serous  membrane ;  and  the 
latter  is,  in  addition,  gradually  thickened  by  the  for- 
mation of  fibroiia  tissue  in  its  walls,  to  which  after 
many  years  calcareous  matter  may  be  a<lded,  The 
testis  is  always  healthy,  though  sometimes  flattened 
by  pressure. 

Hsematocele  of  the  cord  may  be  either  difl'used 
or  encysted.  The  dilfused  luematocele  is  simply  an 
extravasation  of  blood  in  the  cellular  tissue  of  the 
part,  and  the  encysted  variety  is  nothing  more  than 
on  encysted  hydnacele  of  the  coi-d  into  wluch  hiemor- 
rhage  has  occurred.     Both  are  rare. 

Bucysted  heematocele  of  the  testis  originates 
in  an  effusion  of  blood  into  an  encysted  hydrocele  oC' 
the  same  part,  whilst  the  name  of  parenchymatooa 
hasmatocele  has  been  applied  to  efiualows  o^  \iV«A."'a 
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the  substance  of  the  gland    itself    resulting  from 
injury. 

VASZCOCBXiB. 

A  varicocele  is  a  varicose  enlargement  of  the  veins 
of  the  pampiniform  plexus,  and  is  of  exceedingly 
common  occurrence.  It  originates  usually  about 
puberty,  and  is  more  frequent  in  flabby,  feeble,  and 
lethargic  subjects  than  in  the  strong  and  vigorous. 

The  frequency  with  which  the  spermatic  veins  are 
the  seat  of  varicose  enlargement  is  to  be  explained  by 
their  pendulous  position,  their  want  of  muscdar 
support,  their  length,  and  the  paucity  of  valves. 
Varicocele  is  more  common  on  the  left  side  than  on 
the  right — a  clinical  fact  which  is  partly  accounted 
for  by  the  somewhat  greater  length  of  the  left 
spermatic  vein,  but  is  also  supposed  to  be  induced  bj 
pressure  of  a  loaded  sigmoid  flexure,  and  by  the  f»d 
that  the  left  spermatic  vein  opens  into  the  renal  vein  aft 
right  angles  to  the  blood-current,  whilst  the  vein  on 
the  right  side  enters  the  cava  obliquely,  and  emptiei 
itself  in  the  direction  of  the  blood-stream. 

The  aflected  veins  show  all  the  appearances  typifiil 
of  varicosity,  being  elongated,  tortuous,  dilated,  ani 
pouched.  In  some  cases  the  distension  aflects  tbe 
venules  in  the  hilum  testis,  and  in  other  cases  tlie 
disease  is  compKcated  by  thrombosis  or  phlebitis. 

The  testis  on  the  aflected  side,  if  one  side  only  be 
involved,  is  sometimes  softer  and  a  little  snialkr 
than  its  fellow.  There  is  no  reason  to  believe  that 
the  pressure  of  a  varicocele  ever  causes  atrophy  of  the 
testis,  but  it  is  probable  that,  when  the  varicose  con- 
dition appears  before  puberty,  it  may  interfere  with 
the  proper  development  of  the  gland* 
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BXSSASSS  OF  TBS  FSKAXiS    OBOANS 

OF  OSB&&JI.TXOB. 


OojrGBNiTAL  deformities  of  these  parts  are  in  their 
digbter  degrees  by  no  means  uncommon.  The  hj^men, 
iDfltead  of  being  a  crescentic  fold  of  membrane,  or 
a  diaphragm  with  a  central  perforation,  sometimes 
farms  a  complete  septum  across  the  vaginal  orifice. 
TTntil  puberty  is  reached,  such  a  condition  often  passes 
mmoticed,  but  when  menstruation  commences  the 
menstrual  fluids  are  necessarily  retained.  If  the 
hymen  is  slight  and  frail,  it  may  give  way  before  the 
pressure  of  the  retained  matter;  more  often,  however, 
it  is  stretched,  and  bulged  outwards  through  the 
labia,  forming  a  cystic  swelling,  which  in  some  cases, 
by  oompi'essing  the  urethra,  interferes  with  the 
passage  of  urine. 

DiTision  of  the  vagina  by  a  septum  into  two 
eaTities  is  a  rarer  malformation,  and  is  usually 
associated  with  a  bicomuate  or  double  uterus.  Occa- 
jrioxially  the  vagina  is  absent,  and  in  most  of  these 
the  uterus  and  ovaries  are  also  undeveloped. 

Hsrpertrophy  of  the  labia  or  clitoris  is  in  some 
the  result  of  elephantiasis ;  in  others,  of  chronic 
cedema  or  inflammation,  but  is  sometimes  apparently 
idiopathic. 

Inflammation  of  the  vagina  has  already  been 
mentioned  in  connection  with  gonorrhoea,  and  noma 
Tulvse  has  been  included  in  the  chapter  on  Gaagc^n^. 


414  TUMOUES   OF   TIIE   LABIA. 

Vulval-  iibsceuses,  however,  occur  mdependently  of 
venereal  disease,  and  apparently  originate  in  many 
cases  in  the  sebaiceoua  glands  which  are  found  in  thw 
situation.  Warty  growths  and  condylomata  are  gene- 
rally the  resultof  irritating  discharges  from  the  vagina, 
and  though  often  venereal,  are  not  necessarily  so. 

Cyitic  tamonn  of  the  labia  are  sontetimea  of 
sebaceous  origin,  but  in  other  cases  originate  from 
contusions  or  compression  during  labour.  Such  cysts 
come  under  the  head  of  "  hiematoma,"  and  contain 
dark,  tluck  blood ;  they  sometimes  attain  a  very  con- 
^i<lenible  aJKe. 

Intiiicent  tumoui-s  of  a  inoi*  solid  nature  are  usually 
soft  fibromata.  They  grow  slowly,  are  generally 
pendiiluus  and  pedunculated,  and  ao  soft  as  to  give  to 
the  touch  the  feeling  of  fat  or  fluid. 

The  mo-'it  common  malignant  growth  of  the  labia 
is  epiUieUoma,  and  in  this  situation  such  tumours 
grow  with  considerable  rapidity.  They  often  extend 
locally  to  the  blarJder  or  rectum,  and  cause  secondary 
growths  in  the  inguinal  anil  pelvic  glands,  and  moiti 
rarely  in  the  viscera. 

TuncouKB  or  tbb  ittekvs. 

Fibro-myoma  or  uterine  fibroid  is  the  most 
common  new  growth  of  the  uterus.  There  are  three 
chief  varieties,  named  according  to  their  respe<'tive 
relations  to  the  tissues  forming  the  uterine  wall — 
(a)  sub-peritoneal ;  (6)  intrarannd  or  interstitial ;  (e) 
submucous. 

The  lab-peritoneal  tumours  usually  sp'ing  from 
the  fundus,  and  grow^-covered  only  by  peritoneum 
and  sometimes  liy  a  thin  layer  of  uterine  tissue — 
towards  the  peritoneid  cavity.  They  ai*  more  slow 
in  their  growth  than  the  other  varieties  mentioned, 
and  often  cause  no  symptoms  at  all.  Occasionally, 
however,  they  induce  slight  peritoneal  effusioii,  and 
may  contract  adhesions  to  the  intestines,  ovaries,  &e. 

The  intramural  tuaiouTs  gi-oiN  i.a  the    substance 
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of  the  uterine  wall,  with  which  the  softer  varieties 
appear  to  be  directly  continuous,  the  harder  tumours 
being  often  completely  encapsuled.  They  often  cause 
considerable  hypertrophy  of  the  uterus,  induce  severe 
metrorrhagia,  and  are  frequently  multiple. 

The  submucous  growths  extend  towards  the 
aterine  cavity,  and  tend  to  become  pendulous  or 
pedunculated.  Like  the  intramural  tumours,  they 
cause  uterine  enlargement  and  hsemorrhage,  and,  in 
addition,  by  their  pressure  may  cause  sloughing  of 
the  mucous  membrane  which  covers  them.  In  such 
cases  the  growth  itself  may  slough  and  be  cast  off. 

Fibro-myomata  of  all  kinds  appear  to  owe  their 
origin  to  aaything  which  causes  prolonged  congestion 
or  irritation  of  the  uterus,  and  occur  especially 
in  women  who  have  not  passed  the  climacteric. 
I>uring  the  involution  of  the  organ  after  pregnancy, 
these  growths  not  uncommonly  undergo  spontane- 
ous alworption.  After  the  menopause,  not  only  do 
they  usually  cease  to  grow,  but  they  also  share  in  the 
atrophic  changes  which  are  in  progress  in  the  uterus 
softer  this  period  of  life. 

Fibro-myomata  differ  somewhat  from  one  another 
in  their  naked-eye  appearance,  for  the  more  muscular 
tissue  they  have,  the  more  soft,  red,  and  fleshy  is 
tbeir  cut  surface ;  whilst  the  more  fibrous  they  are, 
the  whiter  and  denser  are  they  on  section.  They  are 
also  liable  to  undergo  various  degenerative  changes. 
In  old  people  they  are  always  very  tough  and  fibrous, 
and  in  many  become  converted  into  calcareous  masses. 
Ijess  commonly,  cysts  are  formed  in  their  interiors, 
and  occasionally  attain  a  great  size. 

On  microscopical  examination,  a  fibro-myoma,  as  its 
name  impHes,  is  found  to  be  composed  of  a  miidiure 
of  fibrous  tissue  and  involuntary  muscle  fibre,  these 
being  combined  in  varying  proportions. 

Mucous  polsrpi  commonly  grow  from  the  mucous 
lining  of  the  cervix  or  os.  They  are  usually  multiple, 
very  vascular,  and  consist  of  simple  pedunculated  out- 
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growths  of  the  mucous  membrane  from  which  they 
spring. 

Malignant  tnmonrs  of  the  uterus  may  be  either 
carcinomata  or  sarcomata,  and  of  these  the  former 
appear  to  be  by  far  the  most  common. 

Carcinoma  may  be  either  of  the  spheroidal-celled 
or    glandular   type,   or  of  the    epitheliomatoiis  or 
squamous-celled  variety.     The    spheroidal-cdled 
growths  possess  the  same  microscopical  structure  as 
similar  tumours  in  other  parts  of  the  body.     Accord- 
ing to  the  quantity  of  their  fibrous 'stroma,  theyaie 
either  dense  and  scirrhous,  or   soft   and  mednUaiy. 
They  commonly  originate   in   the  cervix,  but  miy 
spring  from  the  fimdus  of  the  uterus.     Extending 
towards  the  uterine  cavity  on  the  one  hand,  thej 
cause  a  foul  discharge,  with  much  haemorrhage;  and 
growing  towards  the  peritoneum  on  the  other,  they 
infiltrate  the  uterine  ligaments,  extend  to  the  hkdder 
or  rectum,  and  cause  fistulous  commxinicatioDS,  coo- 
tract  adhesions  to  the  abdominal  organs,  or  induce 
acute  peritonitis.     They  commonly  cause  glandular 
infection,  and  may  become  disseminated  in  the  viacera. 
ZSpithelioma  is  usually  described  as  occurring  in 
two  varieties — one  originating  usually  in  the  mucons 
lining  of  the  cervix,  accompanied  by  but  little  warty 
growth,  causing  a  general  infiltration  of  the  uterine 
tissue,  and  ulcerating  at  an  early  stage ;  the  other  com- 
mencing at  the  OS  uteri,  beginning  as  a  papillomatous, 
warty,  or  cauliflower  growth,  and  often  attaining  a 
considerable  size  before  ulceration  begins.     In  either 
case  extension  to  the  neighboiuing  viscera,  with  fool 
discharge  and  glandular  affection,  is  the  usual  sequd 
Sarcomata  of  the  uterus  have  not  been  yet  suffi- 
ciently observed  to  allow  of  any  general  rules  being 
formulated  as   to  their  mode  of  growth  or  natural 
history. 

Tunsomts  or  tbb  ova&zss. 

Ovarian  tumoiu^s  are   either  cystic  or  soHd,  and 
many  of  them  are  cystic  with  solid  growths. 
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Ovarian  cystomata  appear  to  be  developed  from 
Graafian  vesicles,  and  in  some  eases  perhaps  from 
corpora  lutea.  The  cysts  may  be  either  single  or 
multiple,  and  in  the  latter  case  the  septa  dividing 
them  from  each  other  are  liable  to  become  so  thin 
as  to  allow  of  communication  between  the  cavities. 
Tlie  fluid  contained  in  the  cysts  varies  much.  It  is 
alwftys  albuminous,  and  in  the  single  cysts  is  fre- 
quejitly  thin,  watery,  and  yellowish.  In  the  multiple 
cysts  it  is  more  likely  to  be  thick  and  opaque, 
sometimes  acquiring  the  consistence  of  glue  and  a 
dar^-brown  colour.  It  occasionally  contains  choles- 
terin. 

In  the  case  of  multiple  cysts  there  is  often  solid 
growth  extending  into  the  cystic  cavities.  Such 
tumours  are  named  proliferous  cysts.  The  solid 
ingrowth  is  generally  soft  and  myxomatous,  and  is 
itself  liable  to  degenerate  and  form  secondary  cysts 
£lled  with  blood-stained  fluid.  In  rarer  instances  the 
solid  growth  is  sarcomatous  or  carcinomatous.  All 
varieties  of  cysts  are  liable  to  inflame,  and  to  contract 
adhesions  to  the  abdominal  viscera  and  parietes. 

Dermoid  cysts  are  also  met  with  in  the  ovary, 
liike  similar  tumours  in  other  parts,  they  are  liable, 
after  long  periods  of  quiescence,  to  take  on  active 
growth.  They  contain  sebaceous  matter,  hair,  bones, 
teeth,  <Sk;.,  and  sometimes  attain  considerable  size. 

Parovarian  cysts,  or  cysts  of  the  broad  liga- 
ment, are  situated  in  the  latter  structure,  and  not 
in  the  ovary  itself.  They  are  single,  contain  a  clear, 
watery  fluid,  and  never  contain  solid  ingrowths. 

Solid  fibrous  and  malignant  tumours  of  the  ovary 
are  also  met  with,  but  are  not  of  common  occurrence. 
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szszsASzss  or  tbb  bssast. 

Diseases  of  the  breast  are  infinitely  more  comnMHi 
in  women  than  in  men,  the  mammary  gland  in  the 
latter  being  in  a  rudimentary  state.  It  must  be 
understood,  therefore,  that  the  following  desmptioa 
of  diseases  of  the  breast  refears,  unless  the  contrary 
be  expressly  stated,  solely  to  the  female  breast 


The  hyperaemia  and  irritation  produced  bysaA-  }' 
ling  are  the  most  common  causes  of  acute  inflam-  Ij 
mation  of  the  breast.  Most  cases  occur  either  soob  [i 
after  pregnancy  or  when  suckling  has  been  unduly  po-  i 
longed  to  some  ten  or  twelve  months  or  raore,  '  . 

In  the  slighter  cases  the  nipple  and  aredaaloDB 
are  affected,  the  skin  covering  them  becoming  a* 
first  red  and  swollen,  and  afterwards  eczematoos, 
excoriated,  and  raw.  Cracks  or  fissures  also  form, 
and  definite  ulcers  maybe  developed.  Sometimes tiie 
infiammation  terminates  in  the  formation  of  a  small 
superficial  abscess  in  the  areola  or  neighbouring  sub- 
cutaneous tissue. 

In  another  class  of  cases  the  gland  tissue  itself  is 
involved  in  the  inflammatory  process,  which  appeals, 
in  some  cases  at  least,  to  extend  from  a  cracked  and 
fissured  nipple.  A  single  lobule  only  is  at  first  im- 
plicated, and  in  its  substance  pus  may  collect  whilst 
the  rest   of  the  gland  remains   unaffected,  'if  not 
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treated,  however,  by  early  and  free  incision,  the 
pus  soon  makes  its  way  to  other  lobules,  and,  before 
it  obtains  an  exit  through  the  skin,  becomes  more  or 
less  diffused.  In  consequence  of  the  fascial  prolonga- 
tions of  the  gland  capsule,  a  single  opening  now  will 
not  suffice  to  give  ready  exit  to  the  matter,  and  in- 
cisions have  frequently  to  be  made  into  each  of  the 
lobules  implicated  in  the  suppuration. 

The  cellular  tissue  behind  the  breast  is  less  fre- 
quently the  seat  of  suppuration  than  the  nipple  or 
the  gland  itself.  When  pus  forms  in  this  situation, 
it  pushes  the  whole  breast  forwards  and  makes  its 
way  to  the  surface  at  the  lower  margin  of  the 
mamma. 

Chronic  abscess  may  also  develop  in  the  breast, 
and,  like  the  more  acute  inflammation,  is  generally 
the  sequel  of  parturition  or  of  a  miscarriage.  The 
pus  is  often  surrounded  by  a  considerable  amount 
of  fibrous  tissue,  and,  if  it  be  placed  in  the  deeper 
parts  of  the  gland,  may  closely  simulate  a  solid 
growth. 

Chronic  interstitial  mastitis,  is  a  form  of  in- 
flammation of  the  breast  which  is  seen  most  com- 
monly in  women  who  have  passed  the  climacteric.  It 
is  generally  confined  to  one  or  two  lobules  of  the 
^land,  and  is  characterized  by  the  formation  of  much 
flbrous  tissue,  with  consequent  induration,  thickening, 
and  nodulation  of  the  mammary  substance.  On  sec- 
tion, the  affected  lobules  are  found  to  be  more  white, 
£brous,  and  dense  than  the  remainder  of  the  breast, 
whilst  a  microscopical  examination  shows  infiltration 
with  leucocytes,  formation  of  fibrous  tissue,  fatty 
degeneration  and  destruction  of  the  epithelium,  and 
alight  dilatation  of  the  ducts  and  acini  in  the  form 
of  minute  cysts.  This  condition  not  only  simulates 
scirrhous  cancer,  but  not  infrequently  is  the  precursor 
of  a  carcinomatous  growth. 

Paget' s  disease  of  the  nipple  is  the  name  given 
to  a  peculiar  form  of  eczema  limited  to  the  nipple 
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and  areola,  and  characterized  by  its  obstinate 
i-esistance  to  all  treatment,  its  tendency  to  ulcerate, 
and  its  liability  to  be  succeeded  by  the  development 
of  carcinoma. 

The  areola  is  at  first  bright  red  and  inflamed,  the 
epithelium  subsequently  peeling  off  in  branny  acales 
and  leaving  a  raw  surface,  from  which  exudes  a  watery 
discharge,  which  tends  to  dry  and  form  scales.  After 
a  time,  ulceration  succeeds,  extending  to,  and  destroy- 
ing, the  nipple  in  many  cases. 

The  nature  of  the  process  has  been  carefully  de- 
scribed by  Mr.  Butlin ;  and  in  seven  breasts  whieh  I 
have  myself  examined  I  have  found  very  nearly  the 
same  conditions  that  Were  seen  by  him. 

The  process  originates  in  an  inflammation  of  the 
derma,  with  small-cell  exudation  beneath  the  efdthe- 
lium.  The  latter,  in  its  turn,  is  implicated,  its  oeOs 
being  loosened  from  one  another  by  fluid  exudation, 
and  finally  cast  oft*.  The  derma  being  exposed,  the 
inflammatory  process  advances  more  rapidly,  and  pro- 
ceeds to  the  formation  of  pus  and  the  destruction  of 
the  true  skin.  The  inflammation  now  extends  along 
the  ducts,  causing  their  epithelial  lining  to  proliferate, 
the  cells  sometimes  collecting  in  masses,  which  fill  the 
tubes.  Following  this,  there  is  a  tendency  for  the 
epithelial  cells  in  the  acini  or  ducts  to  grow  out  into 
the  surrounding  tissue  and  to  take  on  cancerofs 
growth,  an  event  which  is  generally  preceded  hy 
inflammatory  changes  in  the  connective-tissue  stroma 
of  the  mamma,  indicated  by  exudation  of  leucocytes 
and  fibrous  thickening.  The  cancerous  growth  v 
sometimes  directly  continuous  with  the  nipple,  but  is 
more  often  quite  separate  from  it  and  placed  deep 
in  the  breast.  It  is  usually  a  spheroidal-celled 
scirrhous  carcinoma,  though  coliunnar-celled  tumours 
have  been  described. 

Paget's  disease  must  not  be  confused  with  an 
eczematous  condition  of  the  nipple  which  is  some- 
times seen  as  a  sequel  to  a  cancerous  growth,  and 
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ifirhich  appears  to  result  from  some  irritating  dis- 
<charge  from  the  ducts. 

Hsrpertrophy  of  the  breasts,  in  the  true  sense 
of  the  term,  is  very  rare,  but  cases  have  been  recorded 
in  which  the  gland  has  attained  many  pounds  weight, 
and  has,  on  account  of  its  bulk,  required  amputation. 
Most  hypertrophied  breasts  owe  much  of  their  size  to 
■fche  presence  of  numerous  fibro-adenomatous  tumours. 

Gralactocele  is  the  name  given  to  a  cyst  of  the 
T>reast  containing  milk.  It  develops  in  connection 
with  lactation,  and  is  supposed  to  originate  in  rupture 
of  one  of  the  milk-ducts.  Such  a  cyst  may  contain  a 
pint  or  more  of  fluid,  which  in  some  cases  is  entirely 
:ab6orbed.  In  other  cases  the  fluid  is  reduced  to  a 
caseous  pulp,  occasionally  gives  rise  to  suppuration, 
aoid  is  discharged  together  with  the  pus. 
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TUKOU&S  or  TBS  B&BA8T. 

Tumours  of  the  breast  are  commonly  of  a  mixe^ 
nature,  containing  both  connective-tissue  and  epi- 
thelial elements.  It  is  not,  therefore,  possible  to 
classify  them  under  either  the  connective-tissue  or 
epithelial  new  growths.  The  classification  of  these 
tumours  is  made  still  more  difficult  by  the  fact  that 
they  are  often  complicated  by  cysts;  nevertheless, 
their  structure  is  generally  perfectly  clear. 

ABSirOMA,  ikBBirO-rZBKOiaA,   AB 


These  are  the  names  given  to  a  class  of  mammaiy 
tumours  which  all  contain  a  certain  amount  of  breast 
tissue  embedded  in  a  fibrous  or  fibro-sarcomatous 
matrix.  The  pure  adenoma  is  very  rare  if  the 
name  is  strictly  limited  to  tumours  composed  through- 
out of  tissue  such  as  is  found  in  a  lobe  of  the  normal 
mamma.  I  have  seen  only  two  examples  amongst  a 
large  number  of  mammary  growths.  They  were 
yellowish-white  in  colour,  soft,  lobulated,  and  en- 
capsuled,  and,  on  section,  showed,  under  the  micro- 
scope, numerous  ducts  and  acini  embedded  in  a 
fibrous  matrix.  The  only. point  in  which  their  struc- 
ture difiered  from  that  of  a  normal  breast  was  that 
the  gland  tissue  was  irregular  in  the  manner  of  it^ 
arrangement. 


EADI 
bromata 


ADENO-FIBROMA. 


a  are  the  growths  which  are  cum- 
ly  spoken  of  as  "chronic  mammaiy  tumoiira," 


"•^St, 


FibrcMnleiiomii  of  the  Brenat.  TIib  glaoilnlar  liaaiio  la 
idly  developod,  and  ia  mingled  with  much  fibrous  tissue, 
iBiRS,  A.} 

Ugh  this  rnime  is  used  veiy  lonselj',  tiiid  is  ako 
'  to  miiny  of  the  adeno-snreomftta  as  well.     The 
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adeno-fibroma  is  the  commonest  of  the  breast  tomours. 
It  is  generally  single,  movable  in  the  mamma,  lobo- 
lated  on  the  surface,  encapsuled,  except  in  its  deeper 
parts,  where  it  is  commonly  continuous  with  Ihe 
surroimding  gland ;  on  section,  it  is  found  to  be  fiim, 
white,  and  fibrous,  and  to  exude  a  little  viscid  fliid 
Microscopical  examination  shows  a  stroma  of  fibioos 
tissue,  in  which,  in  typical  specimens,  but  few  am- 
nective-tissue  cells  are  found,  mixed  with  a  vaniUe 
amount  of  gland  tissue.  In  some  cases  the  ghnd 
tissue  is  exceedingly  scanty,  not  more  than  one  or 
two  acini  appearing  in  a  single  field  of  the  microeoope; 
in  others,  as  much  as  a  quarter  or  a  third  of  t;he 
growth  is  composed  of  glandular  elements.  The 
acini  and  ducts  are  usually  not  well  formed,  the  lunen 
of  the  tubes,  as  well  as  their  outline  and  limiting 
membrane,  being  ill  defined,  and  their  epithelial  cells 
small  and  more  numerous  than  natural. 

Adeno-sarcomata  are  not  separated  by  anybard- 
and-fast  line  from  the  adeno-fibromata,  there  being 
all  grades  of  intermediate  growth.  An  adeno-sarcoma 
resembles  an  adeno-fibroma  in  its  encapsulation  and 
its  lobulated  surface,  but  is  softer,  less  fibrous,  and 
more  gelatinous  on  section.  Microscopical  examina- 
tion shows  a  stroma  composed  of  delicate  fibrous 
tissue,  containing  numerous  oval  or  spindle  cells 
mingled  with  a  good  deal  of  homogeneous  mucoid 
material  and  a  few  branched  or  stellate  ceUs.  In 
the  midst  of  this  complex  stroma  is  embedded  gland 
tissue,  such  as  has  already  been  described  as  occurring 
in  the  adeno-fibromata. 


^ZrSROVS  CTSTS. 


In  many  of  the  adeno-fibromata  and  adeno-sarco- 
mata, cysts  develop  from  the  mammary  acini  and 
ducts.     These  vary  greatly  in  size  in  different  tumoois 
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tnd  in  different  parte  of  the  Bame  gi^iwlh.     In  many  1 

umours  which  to  the  naked  eye  ai-e  apparently  not  J 

fBtic,   the  microscope   shows  that  here   and   there  I 
hroughout  the  Hections  the  acini  and  ducts  are 
lendea,  and  form  irregular  cavities  or  spaces,  in  si 

llaces  elongated   and   slit-like,  at   other  parts  mora  I 

lounded  or  oval.     In  other  tumours,  cysts  of  iill  Bixea,  1 

B  couple  of  inches  in  diameter,  a.i'e  f  oimd,  filled 

rith  serous  or  mucoid  fluid,  and  containing  in  most  I 

a  certain  amount  of  solid  growth.     The  cysts  are  1 

ined  by  one  or  more  layers  of  BhoH  columnar  or  1 

^eroidol  epithelium,  though  in  many  cases  where  I 

le  cavities  are  large  the  epithelial  lining  is  very  liable  j 

Fa     04. 


separate  during  the  manipulation  necessary  for  the  I 

reparation  of  a  microscopical  section.  1 

Cystic  adeno-fibromata  and  adeno- sarcomata  have  1 

dig  been  known    aa    the  "  sero-cystic    tumours    of  1 
Srodie,"  and  under  that  heading  growths  of  very  dif- 

structures  have  been  classified.     These  tumours  1 

generally  of  considerable  size,   and    may  attain  I 
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several  pounds  in  weigit.  Their  surface  i 
the  cysts  presenting  themselves  as  rounded  swellings 
of  various  dimensions.  Tlieir  consistence  is  unequal; 
elastic  or  fluctuating  in  some  parts,  they  are  solid  in 
others.  A  section  liberates  a  certain  amount  of  clear 
or  slightly  blnod-stained  serous  or  mucoua  fluid,  and 
shows  that  the  tumour  as  a  whole  is  encapauled. 
The  solid  portions  of  the  growth  are  either  whitq 


Fibro-Baruoma  of  tlis  Brmet  witli  CyetB  (Sero-cystiO  ' 
Disosae).  The  cyats  are  lined  by  epithelium.  The  new 
growth  BpringB  from  the  coonectivB  tiBsne  of  the  maraiEa, 
snd  BeTBral  procCBBoa  of  it  hnve  extended  iato  the  eavity 
of  the  large  neutral  i^yat.aiid  partlr  filled  the  lAtter.  TlieBc 
intra- cyaticKTQwths  am  cuvured  by  tlia  epithelium  limDg 

fibrous,  or  pinkish,  fleshy,  soft,  mucoid,  Of  gelatinous. 
The  cyats  in  some  cases  are  chiefly  filled  with  fluid,  in 
others  they  contain  masses  of  new  growth,  andate  then 
named  "  proliferous,"  The  solid  growth,  however,  is 
not  really  within  the  cyst  cavity,  although  to  the 
naked  eye  it  may  appear  to  be  so.  It  is  simply  a  part 
of  the  new  growth,  !or«ii.ug  l\\o  \i\iSt  ^  \!aa  \.\aaaur. 
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which  has  inyagmated  the  cyst  wall  in  front  of  it,  and 
thrust  it  into  its  own  cavity.  The  protruding  mass 
is  always  covered  by  the  epithelial  ceUs  which  line 
the  cyats,  and  does  not  penetrate  or  f  ungate  through 

Microscopical  examination  shows  that 
adeno-fibromata  the  growths  have  the  same  structi 
us  the  adeno^fibromata,  which  are  uncomplicated  with 
cysta  ;  similarly,  the  cystic  adeno-aarcomata  have  that 
of  the  adeno-aarcomata  without  cysts.  Many  of  the 
so-called  "chronic  mammary  tiunonrs"  are  simply 
proliferous  cystic  tumours  on  a  small  scale. 

The  clinical  conrie  run  by  the  tumours  aboi 
mentioned  differs  according  to  their  structure, 
solid  growths,  whose  structure  is  chiefly  fihrous 
glandular — the    adeno-fibromata — develop    in  young 
women,  and  are  most  common  between  the  ages  of 
seventeen  and  twenty-seven.     They  grow  slowly,  and 
never  attain  a  gi'eat  bulk,  being  seldom  larger  tlian  a 
walnut.     They  do  not  affect  the  lymphatic  glands  or 
implicate  the  skin,  and  are  generally  freely  movable 
in  the  breast.     In  most  cases  they  do  not  cause  severe 
pain,  and  are  not  tender,  though  some  few  of  them 
are  so  painful  as  to  have  acquired  the  name  of  "  paitt- 
ful  mammary  tumours."     These  do  not  differ  in  their 
stiaicture  from  the  painless  growths. 

The  adeno-sarcomata  grow  more  rapidly  than 
the  adeno-fibromata,  and  attain  a  greater  size.  They 
are  softer  than  the  latter,  but  do  not  implicate  the 
tissue  outside  the  breast  or  involve  the  lymphatic 
glands.  Clinically  as  well  as  structurally  they  art 
definitely  separated  from  the  moi'e  fibrous  growtli 

The  proUferons  cyitic  tumours  are  geoerall] 
seen  in  women  somewhat  older  than  those  in  whom, 
the  solid  growths  usually  occur,  but,  like  the  latter, 
their  clinical  course  depends  on  their  structure.  If 
the  intra-cystic  growths  and  the  stroma  of  the  tumour 
he  fibrous,  several  years  may  elapse  befoi-e  the  ^latieivt 
HjipJiea  for  relief,  and  I  have  seen  bteajAs  TeBicwe^\-* 
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which  the  swelling  had  existed  as  long  as  six  or  seven 
years.  When,  however,  the  stroma  is  saroomatous  the 
rapidity  of  increase  is  vastly  greater,  and  is  in  propor- 
tion to  the  abundance  of  the  cell-growth,  and  the 
absence  of  fully  formed  fibrous  tissue.  The  breast  in 
bad  cases  may  double  its  size  within  six  or  eight  montiis. 
The  more  sarcomatous  the  tumour,  the  morelikdy 
it  is  to  implicate  the  skin,  which  in  these  cases  is 
destroyed  rather  by  pressure  than  by  infiltration,  and 
^ows  the  protrusion  of  a  bleeding  mass  which  soon 
ulcerates  from  exposure,  and  discharges  pus  mixed 
with  blood-stained  fluid  from  the  cysts. 

Before  the  skin  is  involved,  a  breast  oontaining  a 
proliferous  cystic  growth  presents  a  very  irregular 
outline,  the  surface  being  raised  so  as  to  font 
rounded  swellings  of  various  sizes  which  oorre^ond 
to  the  cysts  above  described.  A  serous  blood-stamed 
discharge  is  often  noticed  to  exude  from  the  ni[qple^ 
■and  can  be  increased  by  pressure.  This  results  from 
a  communication  existing  between  one  of  the  milk 
ducts  and  a  cyst  containing  fluid.  However  laige 
a  size  the  proliferous  growths  acquire,  they  prMli- 
cally  never  implicate  the  lymphatic  glands,  and  onlf 
a  few  of  the  more  sarcomatous  ones  become  dineni* 
nated. 

Fibrous  tumours  immixed  with  any  gland  tiffv 
are  rare,  and  do  not  differ  materially  from  the  adeno- 
fibromata. 

Sarcomatoiu  growths,  solid  throughout,  and  ood- 
taining  no  gland  tissue,  are  more  common  than  tbe 
pure  fibromata,  but  are  still  of  comparatively  rare  <v- 
currence.  Hound-,  oval-  and  spindle-ceUed  saroomaii 
have  been  seen  in  the  breast,  and  here,  as  eLsemtoei  | 
the  round-celled  growths  develop  more  rapidly  vi 
show  a  greater  tendency  to  disseminate  than  do  tk 
spindle-celled  tumours.  The  axillary  glands  are  t»t 
i-arely  involved. 

Cardlaginoiu  and  bony  tumours  of  thehnx^ 
■are  very  uncommon,  there  being  only  about  half  * 
dozen  cases  on  recoxd.    In  ^N«t^V  of  these  also  tte 


cartilage   or   bone  was   merely  a  part  of  a  growtlt, 
which  was  otherwise  sai'coms.tous.  , 


1 
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Cysts  of  the  breast  are  usually  divided  into  reteifcr. 
tion  cysta  aiid  serous  cysts. 

Retention  cysts  are  foiiaed  by  distension  of  tl 
mammary  acini  and  ducts.  They  may  be  either 
single  or  multiple,  but  the  latter  is  the  more 
form.  They  are  frequently  seen  in  elderly  women  m 
whom  the  breatits  are  undergoing  atrophic  changes, 
and  are  then  sometimes  called  "involution  cyat«,"  but 
they  may  occur  at  any  period  of  life.  Their  size  varies 
much;  in  some  caseK  they  are  quite  mici-oscopic,  in 
others  they  contain  five  or  six  ounces  of  fluid.  The 
latter  is  in  some  cysts  quite  clear  and  wateiy,  in 
others  blood-stained,  thick,  and  viscid.  The  tension 
inside  the  cyst  is  occamonallj  so  great  that  when  the 
latter  is  situated  in  the  deeper  parts  of  the  mamma 
it  simulates  a  solid  tumour. 

Microscopical  examimition  of  different  specimena 
shows  all  steges  of  development  from  the  mammary 
tissue,  the  cyst-wall  being  formed  of  fibrous  tissue  lined 
by  epithelium,  which  is  either  spheroidal  or  columnar 
according  as  the  cyst  has  developed  from  an  acinus  or 
a  duct.  The  larger  the  cyst  the  more  flattened  is  its 
epithelial  lining,  and  the  greater  tendencyis  there  for 
the  latter  either  to  become  quite  flat  or  to  be  shed. 
Thus  it  is  common  to  find  cysts  which  aa-e  lined  in  part 
by  flattened  epithelium  which  in  the  i-est  of  the 
circumference  is  absent. 

In  some  cases  papillary  growths  of  a  bright  red 
colour,  like  minute  raspberries,  grow  from  the  cyst- 
walls.  They  are  composed  of  a  very  dehcate  connective 
tissue  with  thin-walled  blood-vessels  covered  by  epi- 
thelium, and  ai'e  very  liable  to  bleed. 

In  cases  of  cysts  containing  these  papUlfe,  I  have 
seen  considerable  discharge  of  blood-stained  fluid  from 
the  nipple.  They  grow  especially  in  those  cgeSa  -wVvAi 
Are  formed  by  distension  of  the  ducts,     (%eeY\^.  \Qtj^i 
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Serous   cysts  of  the  breast  are  supposed  t 

forraeil  by  distension  of  a  connective-tissue  space  Of 
lymph  space  with  serous  fluid.  There  is  really  no 
proof  that  cysts  are  formed  in  this  way  in  the  breast, 
and  it  has  never  been  explained  why  such  cysts  ahonld 
be  so  common  when  they  are  associated  with  the  con- 
nective titsue  of  the  mamma,  whilst  in  other  parts  of 
the  body  they  are  only  very  rarely  found  as  new  fonna- 
tlonB.  1  myself  am  of  the  opinion  that  the  so-called 
serous  cysts  are  really  formed  by  the  distansion  of  acini, 


Povdon   of  a  Pnpillmnittoiia    Ingrowth    from  a 
papillomB.  of  tho  Brtwat      It  ranBiata  o(  a  (leli-alti 
of  connective  USBOe  covered  by  colnmnar  epithelial  cells. 
(ZeiBB    A  ) 

and  that  the  failure  to  find  an  epithehal  lining  results 
either  from  the  celh  of  the  latter  havmg  become 
extremely  flattened  and  like  endothehum  or  having 
been  shed  as  already  described  My  reason  for  arriv- 
ing at  this  conclusion  is,  that  an  examination  of  many 
pyHtic  breasts  has  shown  me  all  stages  between  cyste 
lined  by  typical  glandular  epithelium,  and  those  in 
which  no  such  lining  could  be  demonstrated. 


.   met   with    in   the 
it  in  all  its  varieties — mTv\iuwft,  eT.c-i'^Vft.lQid  and 
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colloid,  but  of  these  the  tirst  is  infinitely  the  most 
common. 

Scirrbotu  carcinoma  is  most  often  obEerved  in 
women  over  forty,  but  is  occaaioniiUy  seen  in  patients 
younger  than  this  by  some  eight  or  ten  years.     Ifc 
usually  commences  as  a  hard  rounded  lump,  which  is 
movable  and  painless — conditions  which  are  very  com- 
monly considered  to  be  incompatible  with  malignancy, 
but  it  is  therefore  all   the    more   necessary  to  bear  _ 
them  in   mind.     As  the  lump  increases,  it  becomevl 
rough,  irregular,  and  nodular,  more  evidently  hard;  " 
and  less  movable.     When  the  tumour  approtichea  the 
skin   it  commonly  causes  the  latter  to  b«K)me  dimpled 
oi  puckered  and  at  a  latei    late  widely  adherent      At 


I   f  slirenstwitliS  urLousCsninom*     The  growth* 
I  tl  (1  fat  noil  hAB    aaBcd  retnction   of   tfao  mppla. 
(tr    nnepe    mu   u  3     1  hamSB  8  Hoap  tal  ransBum. ) 

the  same  time,  or  sooner,  the  nipple  is  commonly 
retracted.  Tlie  aftected  skin  soon  becomes  red,  shiny, 
and  often  (edematous,  finally  ulcerating  at  one  spot, 
and  allowing  the  protrusion  of  a  bleeding  mass  of 
cancer.  The  tumour,  however,  extends  not  only 
towards  the  surface,  but  also  to  the  deeper  parts,  in- 
filtrating the  pectoral  muscles,  fixing  the  breast  so 
that  it  becomes  perfectly  immovable,  and  even  extend- 
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ing  down  to  the  ribs  themselves.  At  an  early  period 
the  lymphatic  glands  in  the  axilla  become  enlarged 
and  hard,  the  glands  above  the  clavicle  following  suit 
as  the  disease  progresses.  The  masses  formed  by  the 
cancerous  lymphatics  sometimes  attain  a  great  size, 
and,  by  infiltrating  the  axillary  nerves,  may  cause 
the  patient  intense  pain.  CEklema  of  the  arm  is  dheu 
produced  by  their  pressure  on  the  main  vein. 

By  the  time  the  skin  has  given  way,  and  the  axillaiy 
glands  are  enlarged,  the  patient's  health  also  hiis, 
emaciation  being  sometimes  very  rapid.     Death  may 
result  from  exhaustion  caused  by  pain,  and  discfaaige 
of  blood  and  pus  from  the  ulcerating  mass,  but  it  is 
often  the  result  of  other  complications.     One  of  the 
commonest  of  these  is  pleurisy,  a  condition  very  readiljr 
accounted  for  when  we  consider  that,  by  the  time  thi^ 
the  tumour  has  penetrated  the  pectoral  muscle,  butlittle 
intervenes  between  it  and  the  pleura.     The  latter  may 
be  involved  either  by  direct  extension  of  the  growth, 
by  infection  through  the  lymphatics,  or  by  seconduy 
deposit.     A  fatal  termination  may  also  result  from 
secondary  growths  in  internal  organs.     The  visoen 
most  commonly  affected  are  the  liver  and  lungs,  but  1 
have  myself  seen  cases  in  which  all  the  viscera  in  the 
abdomen  and  thorax  were  involved  at  once.    Growths 
in  the  bones  also  are  by  no  means  uncommon,  and  are 
frequently  very  insidious,  perhaps  causing  no  symptoms 
of  any  kind  until  some  slight  movement  results  in  a 
spontaneous  fracture. 

The  above  description  of  the  course  of  a  scirrhoQS 
cancer  applies  to  most  cases,  but  not  to  all,  and  the 
exceptions  demand  a  brief  recognition.  Instead  of 
commencing  as  an  isolated,  small  lump,  the  twrnwr 
may  from  the  beginning  affect  a  large  portion  of  the 
whole  breast,  being  diffused  as  it  were  throughout  its 
substance,  and  presenting  to  the  touch  an  ill-definei 
indurated  swelling.  In  such  cases  especially,  the  skin 
is  liable  to  be  involved  over  a  large  area,  being  at  first 
puckered  and  lumpy,  but  afterwards  conyertedintoa 
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l>rawny  mass  of  leathery  consistence,  and  of  a  dusky- 
red  tint,  which  envelops  the  thorax  in  a  rigid  inelastic 
43heathy  which  has  been  compared  to  a  hide  or  a 
<;mrass. 

Atrophic  scirrhus  is  the  term  applied  to  a  form 
■of  hard  carcinoma,  which  occurs  in  elderly  and  thin 
women,  and  is  characterized  by  the  constant  tendency 
•of  the  tumour  to  shrink  and  contract  rather  than  to 
increase  in  size  and  fungate.  Growths  such  as  this 
are  very  chronic,  and  may  last  several  years  without 
making  notable  progress.  They  may,  nevertheless, 
destroy  life  by  causing  secondary  growths  in  the  viscera. 

On  section,  a  scirrhous  carcinoma  of  the  breast 
,grates  or  creaks  under  the  knife.  Its  cut  surface, 
•which  has  been  compared  to  that  of  a  raw  potato  or 
An  unripe  pear,  is  concave,  greyish  or  bluish-grey  in 
tint,  and  marked  by  irregular  white  dots  and  streaks. 
By  a  little  pressure  some  of  this  white  matter  may  be 
43queezed  out,  and  is  found,  on  microscopical  exami- 
nation, to  consist  of  broken-down  epithelial  cells. 
iScraping  with  a  knife  generally  produces  a  few  drops 
of  dirty  opalescent  fluid,  also  containing  epithelial  cells 
•of  all  shapes  and  sizes.  The  margin  of  the  tumour  is 
very  irregular  and  ill-defined,  close  examination  often 
#:howing  that,  as  it  implicates  the  neighbouring  fat  or 
^land  tissue,  portions  of  the  latter  are,  as  it  were, 
surrounded  by  offshoots  from  the  main  growth 
preparatory  to  their  absorption ;  small  pieces  of  fat 
may  thus  be  seen  embedded  in  the  growing  edge. 
There  is  never  any  trace  of  a  capsule.  The  retrac- 
tion of  the  skin  or  of  the  nipple  is  produced  by  the 
contraction  of  the  fibrous  stroma  of  the  tumour.  The 
nipple  is  drawn  down  by  its  main  ducts  becoming 
involved,  and  consequently  may  entirely  escape  retrac- 
tion if  the  tumour  is  limited  to  the  margin  of  the 
mamma.  In  some  cases  cystic  cavities  form  in  the 
more  central  porti<Mi8  of  the  mass.  They  result  from 
degenerative  changes,  and  contain  a  dark  blood-stained 
fluid.     More  rarely  suppuration  occurs,  and  in  ex- 
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ceptional  cases  there  is  a  considerable  collection  of 
pus.  Sections  of  the  lymphatic  glands,  and  of  other 
secondary  growths,  show  appearances  similar  to  those 
presented  by  the  original  tumour. 

Microscopical  examination  shows  the  structure  com- 
mon to  all  the  scirrhous  carcinomata.  The  white 
masses  which  can  be  squeezed  out  are  formed  bj  a 
catarrh  of  the  ducts,  the  epithelium  from  which  is 
unable  to  escape  owing  to  the  pressure  of  the  growth. 

2>VCT  CAXrCBR. 

Duct  cancer  is  a  form  of  carcinoma  which  has  been 
especially  described  by  Comil  and  Ranvier.  It  is 
much  softer  than  scirrhous  carcinoma,  and  of  a 
pinkish  or  red  tint.  Closer  examination  reveals  the 
presence  of  minute  cysts  filled  with  blood-stained 
fluid,  and  some  soft  solid  growth.  The  micro- 
scope shows  a  fibrous  stroma  enclosing  alveoli  of 
considerable  size.  These  alveoli  are  identical  with 
the  cysts  seen  by  the  naked  eye,  and  are  lined  by 
columnar  epithelium.  From  their  walls  papillary 
processes  sprout,  formed  of  a  delicate  stroma  of 
fibrous  tissue  enclosing  blood-vessels,  and  covered  by 
columnar  epithelium. 

Tumours  of  this  nature  are  but  seldom  met  with. 
Their  clinical  covirse  seems  to  be  identical  with  that 
of  scirrhous  cancer. 


Encephaloid  carcinoma  of  the  breast  is  decidedly 
very  rare — i.e.,  if  the  term  be  limited,  as  it  ought  to 
be,  to  soft,  brain-like  tumours  of  a  dirty-white  colour, 
which  readily  break  down  on  section.  Their  growth 
is  very  rapid,  and  their  tendency  to  disseminate  great 
Such  tumours  have  already  been  fully  described  at 

P-  155- 


Colloid  cancer  of  the  breast  is  also  rare,  but  not  » 
much  so  as  the   encephaloid   variety.      Its   cKnical 
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course  is  identical  with  that  of  the  ordinary  scirrhous 
tumours.  Its  structure  has  already  been  described  at 
p.  156. 

Tumours  of  the  male  breast  are  of  rare  occur- 
rence. I  have  seen  instances  of  spindle-celled  sarcoma 
and  of  scirrhous  and  encephaloid  carcinoma.  Adeno- 
fibromata  are  also  described,  but  in  all  the  growths 
the  absence  of  mammary  tissue,  and  consequently  of 
cysts,  is  very  marked. 
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CHAPTER  LIV. 


DZSEASES    or    THZ:    Z.ZPS,    MOUTB, 
AND    SAI.IVABT   OIiANnS. 

The  congenital  deformities  of  the  lips  and  pwlate  iire 
deftU  with  in  another  chapter,  and  it  only  reinaiiiB  to 
mention  that  in  some  cases  there  is  an  hypertrophy 
of  the  nmcotui  membraiie,  causing  a  protrusion 
and  thickening  which  may  be  veiy  unsightly.  Slight 
thickenings  are  comparatively  common  in  strumoHS 
subjerta,  but,  in  addition  to  these,  there  are  other 
cases  in  which  the  hypertrophy  is  much  greater  and 
more  definite,  and  ia  attributed  by  Mr.  Bryant  to 
overgrowth  of  the  BiibmucouH  glands.  The  hyper- 
trophy ia  usually  most  marked  in  the  upper  lip, 
Elxamples  of  this  diseaee  are  by  no  means  common. 

In  other  cases  of  acquired  deformity  the  aperture 
of  the  mouth  is  much  uan-oweft  by  the  conti'action  of 
cictitriceB,  the  result  of  lupus  or  cancram  oris,  and,  in 
older  subjects,  of  epitheHoma  or  i-odent  ulcer. 

Deep  cracks  and  fissures  sometimes  form  in  the 
lower  lip,  especially  in  the  middle  line.  At  first  they 
are  quite  superficial,  but,  if  left  untreated,  they  some- 
times extend  to  a  considerable  depth,  and  even  when 
healed  leave  a  permanent  depression.  The  fissures 
which  are  sometimes  seen  about  the  angles  of  the 
mouth  in  children  are  frequently  indicative  of  con- 
genital syphilis,  but  they  occur  also  in  stnimoiia 
patients. 

Ulcers  of  the  mucous  sui'face  of  the  lips  are  of 
common  occuri-ence  in  ein'\3  \iic,  wcti  arce.  -o.wiBSi-^  Jmua 
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to  errors  in  rfiet,  leading  to  dyspepsia.  In  patients, 
uIbo,  who  are  seriously  ill  from  any  cause,  superficial 
ulcerations  and  excoriations  are  commonly  seen. 
More  rarely  the  nlcei-ation  extends  deeply,  and  pauBes 
considerable  destruction  of  the  submucous  tissneB.  It 
eliould  be  remembered  that  these  ulcers  are  not 
merely  of  local  origin,  but  are  dependent  latliei'  on 
the  constitutional  condition  of  the  patient. 

Primary  Byphilitic  sores  are  of  sufficiently 
fi-equent  occuri'eiicie  on  the  lips  to  merit  special 
mention.  They  ai'e  generally  said  to  be  most  common 
on  the  upper  Up,  and  are  usually  met  with  in  com- 
paratively young  patients.  They  frequently  afford 
excellent  examples  of  the  true  Hunterian  chancre, 
being  raised,  definitely  circumscribed,  with  a  mw 
eicoriated  surface,  and  a  very  indurated  base.  The 
lymphatic  glands  are  early  affected,  not  only  those 
in  the  eub-maxillary  regions,  but  those  over  the 
ramus  of  the  jaw  and  in  the  anterior  triangles  of  the 
neck  being  implicated.  These  glands  attain  b 
greater  size,  and  are  much  more  painful  and  inllamw 
than  are  the  inguinal  glands  in  the  ease  of  an  infectin 
sore  on  the  penis.  The  sores  in  question  are  generaT* 
attributed  to  contact  with  another  person  sufferii 
from  some  secondary  syphilitic  ulceration  about  tl^ 
lips  or  tongue,  and  are  followed  by  the  usual  evideno*' 
of  constitutional  syphilis. 

TVKOVKS    OF    TRB    KxrS. 

Innocent    tumoura    of    the    lips    are   riot    of 
common  occurrence,  but  several  varieties  are 
met  with.    Cysts  of  the  raucous  surface  are  am 
the  most  common.     They  are  seldom  larger  than 
hazel-nut,  and  contain  a  clear  viscid  fluid ;  they  are 
formed  by  retention  of  the  secretion  in  one 
mucous  glands. 

Naroid  growths  for  the  most  pin-t  present 
definite  peculiarities  which  retjuire  special  mention 
this  place ;  they  have  already  been  described 
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chapters  on  Tumours.  The  lips  are,  however,  common 
sites  for  their  development,  and  here  more  than  else- 
where large  blood-cysts  are  apt  to  form,  presenting 
themselves  as  purple  swellings,  rounded  in  shape,  and 
sometimes  attaining  considerable  size. 
;  **  Glandular  tumours  of  the  lips,  of  slow  growth, 
lobulated,  and  yellowish-white  on  section,  have  been 
described  by  Sir  James  Paget,  under  the  name  of 
labial  glandular  tumours ;  they  appear  to  be  of  rare 
occurrence. 

Papillomata  or  warty  growths  are  not  common. 
They  present  the  characters  shown  by  such  growths 
in  other  situations,  being  raised,  with  roughened  sur- 
faces covered  by  thickened  epithelium. 

ZSpithelioma  is  the  commonest  tumour  of  the  lips, 
but  is  infinitely  more  common  on  the  lower  lip  than 
the  upper.  The  subjects  of  such  growths  are  much 
more  often  men  than  women,  and  are  usually  past 
middle  life.  The  tumour  commences,  as  a  rule,  at  or 
near  the  line  of  jimction  of  the  skin  with  the  mucous 
membrane,  and  attacks  by  preference  that  part  of  the 
lower  lip  which  is  close  to  the  angle.  Its  earliest 
appearance  is  in  the  form  of  a  small  papule  or  wart; 
as  this  increases  in  size  the  superficial  and  most  cen- 
tral part  becomes  excoriated  and  sore,  and  after  a 
time  definitely  ulcerated.  The  ulcer,  once  formed, 
never  attempts  to  heal,  its  surface  is  sloughy  and  its 
discharge  thin  and  watery,  it  presents  no  appearance 
of  granulations.  If  the  lip  beneath  the  seat  of  growth 
be  felt  between  the  finger  and  thumb  it  will  be  found 
that  the  tumour  has  not  only  grown  towards  the  sur- 
face, but  has  also  infiltrated  the  subjacent  tissues,  and 
the  latter,  in  consequence,  feel  firm  and  indurated. 
If  no  treatment  be  adopted,  the  growth  extends 
to  the  neighbouring  parts,  and  may  thus  implicate 
the  jaw,  and  extend  into  the  tissues  forming  the 
floor  of  the  mouth.  Meanwhile,  the  lymphatic  glands 
have  become  the  seat  of  secondary  growth,  which 
infiltrates  and  destroys  the  surrounding  tissues,  very 
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soon  causing  the  glands  tn  become  flxetl,  and  after  a 
time  breaking  down  and  forming  a  fimgating  masB, 
whicli  protmdeB  thi-ough  the  skin.  Death  finally 
ensues  from  exhaustion  uiduced  by  the  pain,  discharge 
and  difficulty  in  awollowiug.  If  an  epithelioma  be 
freely  removed  in  the  early  stage,  such  complications 
may  be  entirely  avoided,  and  although  recurrence  is 
common,  it  is  by  no  means  inevitable,  whilst  dissemina- 
tion in  decideilly  rare. 
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The  soft  palate  is  not  often  the  seat  of  simph 
fiammation,  except  in  coruieotion  with  catarrh  of  the 
neighbouring  mueous  sui'f aces ;  follicular  ulcers,  due 
to  dyspepsia  do,  however,  foi'm  on  it  at  the  same  time 
that  they  affect  the  tongue.  The  palate,  soft  or  hard, 
may  he  attacked  by  either  stramous  or  syphiliti© 
ulceration,  and  in  each  case  perforation  may  result., 
In  some  instances  there  is  considerable  caries  or  necrosis 
of  the  palatine  proceeaes,  but  such  exteniiive  mischief 
is  more  common  in  connection  with  syphilis  than  with 
Ktruma.  Perforations  of  large  size  are  very  liable  to 
be  permanent,  but  the  hmaller  apertures  not  infre- 
quently close, 

Tomoun  of  the  palate  ai'e  not  very 
two  cliief  forms  of  growth  are  sarcoma  and  fil 
adenoma.  The  sarcomata  ai«  usually  of  the  round-  or 
oval-oelled  variety,  of  rapid  growth,  occasionally  affect- 
ing; the  glands,  and  prone  to  recur  after  removnL 
They  present  aa  -rounded,  smooth,  highly-elastic  swell- 
ings, usually  limited  to  one  side  of  the  palatine  arch, 
often  in  part  encapsuled,  but  at  other  times  infiltrating 
the  tissues  amongst  which  they  lie.  The  fibro- 
adenomata  are  of  much  slower  growth,  and  1  have  seen 
one  which  at  the  end  of  twelve  years  was  little  larger 
than  a  walnut.  They  resemble  the  sarcomata  in  their 
clinical  appearance,  but  are  more  definitely  encapsuled, 
and  do  not  affect  the  glands  or  recur  after  removal. 
On  section,  they  closely  resemble  the  so-cidled  "  parotitf, 


i 


ibn^^H 
1-cn-^H 
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glandular  ttunours,"  being  f tiable,  granular,  and  soft 
MicroscopicaUy  examined  they  have  a  fibrous  or  homo- 
geneous stroma,  containing  a  varying  quantity  of 
gland  tubes,  and  irregularly  arranged  masses  of  ejn- 
thelial  cells.  EpitheUomata  and  mucous  cysts,  besides 
other  and  more  uncommon  forms  of  growth,  are  also 
met  with  on  the  palate. 

BZSBA8B8    OF  TBB   TOVSZ&S. 

The  tonsils  are  very  frequently  attacked  by  inflam- 
mations, both  acute  and  chronic.  Simple  acute 
tonftillitlB  most  often  results  from  exposure  to  cold. 
It  is  usually  at  first  limited  to  one  tonsil,  bat  may 
afterwards  affect  that  of  the  opposite  side.  The 
inflammation  is  very  liable  to  end  in  abscess,  and  the 
soft  palate,  the  ary-epiglottic  folds  and  surrounding 
parts  become  much  congested  and  oedematous.  There 
is  much  pain,  especially  on  swallowing,  and  often  a 
considerable  amount  of  fever  with  severe  constitu- 
tional disturbance.  Respiration  is  sometimes  ren- 
dered a  little  difficult,  but  there  is  never  urgent 
dyspnoea.  After  the  abscess  has  burst  relief  is 
speedily  obtained.  The  patients  are  most  often  young 
adults,  and  anything  that  impairs  the  general  health 
appears  to  act  as  a  predisposing  cause  of  the  affection. 
Some  people  are  liable  to  frequent  recurrences  at 
intervals  of  a  year  or  less,  and  in  the  opinion  of  some 
observers  the  disease  is  associated  with  the  rheumatic 
diathesis. 

Clironic  tonsiUitlB  is  of  very  common  occurrence 
in  children,  and  is  certainly  most  common  in  those  of 
a  strumous  disposition.  The  consequence  of  chronic 
inflammation  is  an  enlargement  of  the  whole  gland, 
with  thickening  of  its  mucous  surface,  and  formation 
of  thick,  viscid,  follicular  secretion.  Both  tonsils  are 
generally  affected,  and  may  increase  to  such  a  sixe 
that  they  meet  in  the  middle  line.  Examined  after 
removal  they  are  generally  found  to  be  more  tough 
and  fibrous  than  natural,  but  are  sometimes  flabby 
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Bad  pendulous  ;  the  surface  is  deeply  pitted.     Micro- 
scopic examination  showB  an  increase  of  the  fibrous 
stroma,  resulting  in  obstruction  to  the  gland  ducts 
and  consequent  retention  of  secretion  and  distension 
of  the  glandular  structure.     In  chronic  tonsillitis  there 
IB  often  inflaninifttion    of  the  neighbouring  miicouB  1 
aurfa(«8,  causing  thickening  of  the  Eustachian  tubes  I 
^th  deafness,  and  a  niis»l,  unpleasant  voice.     Kespi-  1 
ration  is  sometimes  intet-fered  with  to  such  an  extent  I 
that  the  thoracic  waUa  are    driven  inwards  by  the  ] 
atmospheric  pressure,  and  the  chest  becomes  marked  j 
by  the  transverse  groove  so  often  seen  in  rickets.  I 

UlceratiTe  toniillitiB  is  specially  liable  to  be  pro-  1 
duced  by  exposure  to  bad  smells,  such  as  result  from  1 
defective  drainage,  hut  is  also  met  with  in  patienta  ] 
who  are  overworked  and  debilitated  from  any  cause.  I 
ITbe  ulcers  are  multiple,  but  generally  superficial,  and  1 
heal  readily  under  treatment.  The  affection  of  the 
tonsils  in  scarlatina  is  by  no  means  always  so  trifling, 
nd  in  eome  cases  slougliing  ensues,  which  may  reach 

most  dangerous  extent,  and  may  produce  alarming 
remorrhage  by  opening  either  the  tonsillar  arteries 
themselves,  or,  more  rarely,  the  internal  carotid. 

The  ulceration  of  the  tonaOs  in  diphtheria  is  of  the 

me  nature  as  that  which  always  characterizes  diph- 
theritic infiammations,  and  here  also  sloughing  may 
occur  to  a  dangerous  extent.     The  affections  of  the 
totii^ils  in  secondary  syphilis  have  been  already  de-  1 
icribed. 

Tomonrs  of  the  tonsil*  are  not 
ips  that  most  often  seen  is  epithe. 
latous  growths,  fibrous  polypi  and  tumours  composed 
>f  lymphatic  structui-es  also  occur. 

SISBABBB   or  THB  FHAKTWX. 


Superficial  inflanunatioii  of  the  mucous  mem- 
irane  of  the  phiiryos,  with  enlargement  of  the 
ymphoid  follicles  and  the  formation  of  folliculai'  ulcers    | 

tolerably   common,   and   is   frequently    associated 
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with  itbnunnal  (^anditious  of  the  uares  or  to 
tlaDimation  going  on  to  the  formation  of  abscess  i 
more  uncommon,  and  mayresult  either  from  mechanical 
injury  caused  by  swallowing  bones  or  other  hard  stmc- 
tureH,  nr  from  suppuration  commencing:  outside  the 
pharynx  proper,  Abscesi-es  having  the  latter  origjn 
are  sometimes  formed  in  connection  with  caries  of  the 
cervical  vertehrte,  and  may  also  result  from  suppura- 
tion in  the  deep  lymphatic  glands.  In  either  case 
the  collection  of  pus  readUy  eeparates  the  poeteriar 
phaiyngeal  wall  from  its  loose  connections  with  the 
muscles  covering  the  front  of  the  spinal  column,  and 
pointe  as  a  retro- pharTUgeal  or  poBt-pharyngeal 
abscesH,  sometimes  giving  li^  to  much  dyspntea  and 
dysphagia. 

'the  [)]iarynx  may  l>e  the  seat  of  either  jitnunoiui 
or  syphilitic  ulceration.  The  former  occui-s  especially 
in  cliildren  ;  the  latter,  which  is  more  common,  In 
patients  of  more  advanced  age,  with  other  evidences 
of  syphilis.  In  either  case  the  ulceration  may  be 
very  extensive,  and  may  result  in  much  destruction 
of  tissue ;  after  the  destructive  process  has  ceased 
the  trouble  is  by  no  means  at  an  end,  for  during  the 
process  of  cicatrization  the  Moft  palate  frequently 
contracts  adhesions  to  the  pharyns,  and  in  bad  caeee 
may  he  so  universally  attached  that  the  posterior 
nares  become  completely  shut  off  from  the  pharynx. 
Buch  rt'stilts  as  these  are  almost  limited  to  the 
syphilitic  variety  of  ulceration. 

Tumours  growing  from  the  pharynx  itself  are 
rare,  and  the  only  varieties  worth  mentioning  are 
xoft  fibromata,  which  a:re  pendulous,  and  sometimes 
attain  a  considerable  size.  The  naso-pharyngeal 
growths  are  described  in  the  chapter  on  Diseases  of 
the  Nose. 

DUK&BBS  or  TBB   riiOOS  OV  TSS  MOITTM. 

Tho  floor  of  the  mouth  is  not  alfectetl  by  any  forms 
of  I'li/hiinnintion  apiu't  ^i-om  \.\\offt -KXiOn  Ms-NoV^ft  tfee 


RANULA.  443 

lips,  tonsils,  or  tongue,  but  cysts  in  this  situation  are 
not  uncommon.  Some  of  these  are  simple  mucous 
cysts,  like  those  which  occur  on  the  lips,  but  others 
are  more  deeply  seated  and  considerably  larger. 
One  of  the  most  common  of  the  latter  is  that  known 
by  the  name  of  ranula*  This  occurs  on  one  side  of 
the  floor  of  the  mouth,  pushing  the  tongue  upwards 
and  towards  the  opposite  cheek,  and  often  causing  a 
very  considerable  protrusion  in  the  sub-maziLlary 
region.  When  of  larger  size,  a  ranula  passes  more 
towards  iixe-  middle  line  of  the  mouth,  and  ceases  to 
present  the  unilateral  appearance  above  mentioned. 
When  opened,  the  contents  are  found  to  be  a  thick, 
tenacious,  clear  fluid,  resembling  inspissated  saliva; 
and,  indeed,  such  cysts  were  formerly  supposed  to 
originate  in  an  obstruction  to  one  of  the  salivary 
ducts.  This  origin  is  no  longer  credited,  for  it  can 
often  be  demonstrated  that  the  ducts  are  quite  free, 
and  it  is  now  supposed  that  a  ranula  originates  in  a 
dilatation  of  one  of  the  main  ducts  of  the  two  pairs 
of  small  mucous  glands  which  are  foimd  on  each  side 
of  the  frsenum  linguae,  and  are  known  as  the  glands 
of  Nuhn  and  Blandin.  The  obstruction  is  probably 
of  inflammatory  origin,  but  may  in  some  cases  be 
mechanical,  and  due  to  the  presence  of  foreign  bodies. 
The  suggestion  that  ranula  originates  in  a  mucous 
bursa  on  the  upper  surface  of  the  genio-hyo-glossus 
muscle  is  negatived  by  the  fact  that  no  such  bursa 
has  ever  been  demonstrated. 

Another  form  of  cyst  which  attains  a  considerable 
size  in  the  floor  of  the  mouth  is  the  dermoid  cyst, 
which  is  usually  met  with  in  the  middle  line  between 
the  genio-hyo-glossi  muscles.  Although  of  congenital 
origin,  such  cysts  do  not  usually  attain  a  suflicient 
size  to  attract  attention  before  the  age  of  fifteen  or 
twenty,  and  in  some  cases  the  patients  are  still  older 
when  the  swelling  is  first  noticed.  These  cysts  may 
be  distinguished  from  ranulas  by  their  central  posi- 
tion, slow  growth,  and   the   considerable  extent  to 
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which  they  project  between  the  chin  and  the  hyoid 
bone.  They  are  probably  due  to  imperfect  oblitera- 
tion of  the  lingual  duct,  and  their  walls  are  com- 
posed of  skin  containing  hairs,  sweat  glands,  and 
sebaceous  glands  in  more  or  less  abundaiioe.  They 
contain  sebaceous  matter,  and,  if  they  have  been 
inflamed,  are  very  firmly  attached  to  the  tiBSues 
amongst  which  they  lie.  They  occasionally  suppoiate. 
In  addition  to  these  innocent  growths,  the  floor  of 
the  mouth  may  be  the  seat  of  epitiielioma,  which 
runs  the  usual  course  of  that  dis^ise  whent  met  with 
in  the  tongue. 

BZSBASBS    or  TBB  SAKIVASY   O&AJTBS.  ' 

Of  the  salivary  glands,  the  parotid  is  by  far  the 
most  frequently  diseased.  For  this  there  does  not 
appear  to  be  any  sufficient  cause,  but  its  exposed 
position  renders  it  more  liable  to  injury  and  to  the 
effects  of  exposure  to  cold. 

MumpSy  or  epidemic  parotitis,  is  an  infective 
inflammation  of  the  parotid,  with,  in  some  cases, 
implication  of  the  other  salivary  glands.  It  is  most 
common  in  young  patients,  and  is  accompanied  bj 
considerable  swelling  and  pain,  with  enlargement  of 
the  neighbouring  lymphatic  glands.  Suppuration  veir 
rarely  results,  but  metastatic  orchitis  is  common,  and 
in  females  the  ovaries  or  breasts  may  become  inflamei 
These  complications  commonly  arise  towards  the  end 
of  the  attack.  Occasionally,  atrophy  of  one  of  the 
testes  follows  the  orchitis. 

Inflammation  of  the  parotid  occurs  with  consider- 
able frequency  as  a  complication  of  pyaemia,  septi- 
caemia, and  other  allied  conditions;  in  such  cu» 
suppuration  is  common. 

Salivary  fistolse* — A  salivary  fistula  is  a  sinus  in 
the  cheek  communicating  with  the  duct  of  the  parotid 
gland.  It  results  from  a  wound  implicating  the  do* 
or  from  suppuration.  The  aperture  of  the  sinus  i» 
usually  very  small,  and  may  be  so  minute  as  to  b^ 
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difficult  of  detection,  except  by  the  escape  of  saliva. 
Such  fistulae  are  often  prevented  from  healing  by 
some  obstruction  in  or  around  the  duct. 

Saliyaiy  calcuU  are  concretions  of  earthy  material 
formed  in  the  duct  of  one  of  the  salivary  glands, 
being  most  often  found  in  that  of  the  sub-maxillary 
^land.  They  are  usually  of  a  dirty-white  colour,  and 
have  a  rough  surface.  In  shape  they  somewhat  re- 
semble a  date-stone,  being  elongated  and  oval.  They 
are  usually  very  small,  but  may  measure  as  ^nuch  as 
an  inch  and  a  half  in  length.  They  consist  chiefly 
of  phosphate  and  carbonate  of  lime  combined  with 
a  little  animal  matter ;  rarely,  they  are  formed  around 
a  foreign  body.  As  the  result  of  the  obstruction  to 
the  escape  of  saliva,  the  gland  frequently  becomes 
swollen  at  intervals,  the  swelling  subsiding  whenever 
the  retained  fluid  obtains  an  exit.  The  tissues  around 
the  obstructed  duct  usually  become  indurated  after  a 
time,  and  the  duct  itself  in  some  few  cases  has  been 
found  dilated  into  a  cystic  swelling  behind  the  obstruc- 
tion. 

Tumours  of  the  salivary  glands  are  almost  con- 
:fined  to  the  parotid,  being  very  rare  in  either  the 
fiub-maxiUary  or  sub-lingual  glands.  The  commonest 
tumour  of  the  parotid  is  one  composed  of  a  mix- 
ture of  cartilage,  myxomatous  tissue,  and  a  varying 
quantity  of  connective-tissue  cells  and  ill-formed 
glandular  acini.  Growths  of  this  nature  are  often 
spoken  of  as  "  parotid  glandular  tumours "  or 
**  adenomata,'^  but  it  is  quite  rare  to  find  a  growth  the 
bulk  of  which  is  composed  of  true  gland  tissue.  The 
cartilage  met  with  in  these  tumours  is  of  the  hyaline 
variety,  and  it  is  by  a  mucoid  degeneration  of  its 
stroma  and  of  that  of  the  fibrous  tissue  of  the  growth 
that  the  myxomatous  tissue  is  produced. 

In  some  cases  there  is  a  considerable  admixture  of 
sarcomatous  tissue ;  in  others,  the  growth  is  chiefly 
cartilaginous;  and,  as  might  be  expected  from  this 
variety  in  structure,  there  is  a  corresponding  difle]> 
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ence  in  the  rapidity  with  which  Buch  tumours  develop. 
These  growths  show  do  marked  preference  for  either 
sex,  and  ore  of  frequent  occurrence  in  adults  of  middle 
age ;  they  are  not  so  often  seen  in  children.  They 
grow  most  commonly  in  that  part  of  the  parotid  wliich 
overlaps  the  lower  jaw,  are  usually  encapeuled,  aod, 
when  small,  are  but  Uttle  adherent  to  BuiToandiii| 
parts.     If  left  alone,  they  may  attain  s 


a  Pftrohd  rnmonr  Tbe  epecunen  ahon 
some  ill  developed  glandnlBr  tissue  beluw  myxomilcmi 
tissue  m  fhe  centre  aad  eartilogB  in  the  apper  Mrt 
(Cronch   i)  Pi™     i«. 

size,  and  may  cause  death  by  encroaching  upon  tbe 
pharynx  or  the  large  vessels  m  their  neighboiu-hood. 
rhey  do  not  affect  the  lymphatic  glands,  and,  althoogli 
prone  to  recur  locally  after  removal,  never  becaine 
disseminated 

In  addition  to  aiic\Y  t\anouxs  as  these,  which  in 
common,  the  ■paiotiA  ia  inMria.  ■Husct  t^^^  >ffiN^ 
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^y  growths  of  a  more  malignant  nature.  Both 
sarcomata  and  carcinomata  are  met  with  in  this 
gland,  and,  although  they  seldom  become  dissemi- 
nated, they  are  very  liable  to  cause  death  by  pressure 
upon,  or  infiltration  of,  the  various  structures  which 
lie  in  their  immediate  neighbourhood. 

The  only  tumour  which  occurs  in  the  sub-maxillary 
gland  with  sufficient  frequency  to  deserve  mention  is 
one  composed  of  cartilage.  Even  this  is  very  rare, 
not  more  than  seven  or  eight  cases  being  on  record. 
Both  structurally  and  clinically  they  resemble  enchon- 
dromata  in  other  situations.  They  are  therefore 
quite  innocent. 


(     448     ) 


CHAPTER  LV. 
DISEASES    OF    TKE   TOHStTB. 


L 


The  unlargement  of  the  tongue  to  which  the  name 
<if  miicroglossia  has  beeu  given  is  most  frequently, 
liut  not  always,  of  congenital  origin,  although  in  the 
majority  of  casea  the  organ  continues  its  abnormal 
growth  after  birth.  In  this  disease  the  whole  tongue, 
or,  rarely,  a  part  of  it,  is  enlarged,  and  in  severe 
cjifles  protrudes  between  the  lips,  or  even  overhangs 
the  cliin.  On  account  of  the  constant  pressure 
exei-cised  upon  the  lower  jaw,  the  lattei'  is  liable 
to  become  deformed,  and  the  development  of  the 
teeth  to  be  anested.  By  reason  of  its  exposure  to 
injuiyand  irritation,  the  swollen  tongue  is  very  liable 
to  become  inflamed,  and  each  attack  of  glossitis  leaves 
it  larger  than  before.  In  extreme  cases  there  may 
be  great  difficulty  in  breathing,  whilst  both  speech 
and    deglutition    are    necessarily    much     inteifered 

An  exiiminatiou  of  a  tongue  affected  with  this 
disease  shows  that  the  surface  is  dotted  over  with 
small  semi-translucent  vesicles  or  papules,  which  are 
much  more  numerous  in  some  cases  than  in  others. 
The  organ  is  peculiarly  shapeless,  and  may  be  scaiTed 
from  old  ulcerations,  or  else  marked  by  the  results  of 
more  recent  inflammation.  On  section,  the  tissues 
.'ire  Hoftor  than  natural,  paler  in  colo»ir,  and  with 
ji  inm-kod  absence  oE  \\.ea\t\iv  vft\i?c\e.    "W\s;»i5ta»j\«sl 
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examination  shows  ^  increase  of  soft  fibrous  tissue, 
with  the  formation  in  parts  of  a  true  lymphatic 
structure  such  as  is  met  with  in  the  more  cortical 
portions  of  a  lymphatic  gland,  although  of  less 
regular  formation.  The  whole  organ  is  more  or  less 
infiltrated  with  leucocytes  according  to  whether  or 
not  it  has  been  the  seat  of  recent  inflammation, 
and  its  arteries  and  veins  are  frequently  dilated  and 
thickened.  It  will  thus  be  seen  that  in  macroglossia 
there  is  no  true  hypertrophy,  but  rather  a  general 
overgrowth  and  infiltration  of  the  tongue  with  lym- 
phatic tissue,  lymph,  and  leucocytes,  a  condition 
which  is  generally  complicated,  and,  indeed,  to  some 
extent  promoted,  by  frequent  attacks  of  inflammation. 
On  account  of  this  overgrowth  of  lymphatic  tissue, 
Virchow   has    proposed    the    name   "lymphangioma 


C5avemosum." 


OXiOSSITIS. 

The  tongue  is  liable  to  be  attacked  by  various  forms 
of  inflammation,  some  of  purely  local  origin,  others  the 
result  of  some  constitutional  defect ;  some  superficial 
and  non-ulcerative,  others  ulcerative,  and  others  again 
affecting  the  whole  substance  of  the  organ. 

Superficial  glossitis,  unattended  by  ulceration, 
may  be  either  sub-acute  or  chronic.  It  is  very  com- 
monly of  local  origin,  and  may  result  from  any  form 
of  irritation — e,g,y  excessive  smoking,  scalding  by  hot 
liquids,  chafing  by  rough  teeth,  &c.  It  is  also  fre- 
quently produced  by  gastritis  or  dyspepsia,  and  is 
common  in  connection  with  chronic  alcoholism. 

In  the  sub-acute  forms,  the  surface  of  the  tongue 
is  very  patchy.  In  parts  it  is  covered  by  white  fur ; 
in  other  parts  it  is  raw  and  glazed,  as  though  the 
surface  epithelium  had  been  removed,  and  this  is,  in 
fact,  what  has  really  happened,  for  in  glossitis  there 
is  a  catarrh,  with  desquamation  of  the  epithelial 
covering.  The  papillsB  appear  larger  than  natural, 
and  the  organ  is  painful  and  tender. 

G  G 
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In  the  more  chronic  forms  of  glossitis,  there  is  at 
first  a  reddening  of  the  inflamed  area,  which  is  hidden 
to  a  great  extent  hy  a  thick  covering  of  fur  ;  this  is 
gradually  followed  by  thickening  of  the  surface  epithe- 
lium and  the  formation  of  raised  white  patches  of  vtny- 
ing  Bt2e  and  shape.  In  Bome  cases  the  whole  or  the 
greater  port  of  the  surface  of  the  tongue  is  implicated, 
and  the  raised  patches  continue  to  enlarge  by  a  gtadnttl 
extension  of  the  inflammatory  procees  to  the  sur- 


round ng  part  When  a  patch  has  been  formed,  tte 
heaped  up  ep  thehum  soon  assumes  a  dirty  white 
colour,  which  has  caused  the  application  of  the  tern 
"  leucoplakia,"  whUst,  on  account  of  tho  thickening, 
the  disease  has  been  named  "  ichthyosis  "  or  "  psoriaas 
linguie."  In  many  cases  the  thickemng  subside  m 
tlie  removal  of  the  cause,  but  in  other  cases  it  cm- 
tinues,  and,  the  epithelium  becoming  dry  and  htsi)}', 
tlie  surface  is  soon  cracked  and  fissured.  Hioo- 
scopical  e^fimination  shows  more  or  less  cell  mfiltn* 


GLOSSITIS.  45 

tion  of  an  inflammatory  nature,  with  great 

the  corneous  layer.     In  some  cases  the  interpapillary 

procBHSes  of  epithelium  are  much  increased  in  size; 

in    others,  they  are  themselves   brnken   up  by  cell 

infiltration.     This   condition,   if  allowed  to  progress 

unchecked,  is  liable  occasionally  to  terminate  ' 

thelioma. 

The  smooth,  glaxed  tongue,  which  affoi 
other  instance  of  the  resiiltK  of  inflammation,  is  also 
the  product  of  a  chronic  superficial  glossitis.  There 
5a  often  no  apparent  cause  for  the  disease,  either 
eonstitutional  or  local,  and  the  affection  is  peculiarly 
persistent,  and  obstinate  in  its  resistance  to  treat- 
ment of  aJl  kinds.  In  such  cases  the  suzface  of  the 
tongue  is  bright  red,  perfectly  smooth,  and  shiny, 
presenting  no  papillie,  and  looking  very  much  as 
ihough  it  had  been  brushed  over  with  some  trans- 
parent varnish.  This  condition  nsually  gives  vise  to  a 
burning  and  smarting  sensation,  and  is  occasion- 
ally accompanied  by  increaaed  salivation.     It  afiects 

In  connection  with  the  subject  of  superficial  gloBsiti%, 
the  raihes  which  are  met  with  on  the  tongue  may 
be  briefly  mentioned.  The  commonest  of  these  is  a 
smple  white  discoloration,  which  often  extends  to 
the  gums  and  mucous  surface  of  the  lips  ;  it  appears 
to  be  commonly  caused  by  smoking,  and  is  veiy  tran- 
sient. Much  less  common  than  this  is  the  aunnliu 
migrauB,  or  wandering  rasli,  which  is  characterized 
by  the  appearance  of  light -coIoiu«d,  crescentic  or 
eiiwular  bands  or  patches,  spreading  eccentrically, 
rapidly  fading  in  one  place,  and  equally  rapidly 
appearing  in  another,  veiy  prone  to  persist  for  months 
cr  years  in  spite  of  treatment,  causing  no  symptomB 
of  importance,  and  owning  no  definite  cause.  It  n 
occur  at  any  age,  anil  affects  both  males  and  femali 

Acute  parenchjrmatoiu  glossitis. — This 
•fortunately,  a  rare  aft'ection.  It  may  follow  inji: 
.sTich  as  the  biting  of  the  tongue  in  an  epileptic 
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scalds  and  bums,  stings  by  insects,  &c.,  or  may  occur 
during  mercurialism,  or  in  the  course  of  one  of  the 
specific  fevers.  In  other  cases  it  is  attributed  to 
exposure  to  cold,  or  to  wounds  by  dirty  and  septic 
instruments. 

The  disease  is  characterized  by  a  general  swelling 
of  the  whole  organ.  This  occurs  with  much  rapidity, 
and  may  cause  so  great  an  enlargement  that  the 
tongue  protrudes  from  the  mouth.  The  surface  is  livid 
and  shiny  except  where  it  is  exposed  beyond  the  lips, 
whilst  in  advanced  cases  the  lividity  may  increase  till 
the  colour  deepens  to  a  blue-black.  Suppuration  is- 
rare,  but  in  some  cases  superficial  sloughing  ha& 
occurred.  If  untreated,  the  disease  may  prove  fatal 
by  causing  dyspnoea,  for,  not  only  is  the  whole  tongue 
swollen,  but  the  ary-epiglottic  folds  also  soon  become 
oedematous.  When  the  inflammation  once  commences 
to  subside,  the  organ  rapidly  diminishes  in  size. 

Abscess  of  the  tongue  is  rare.  It  is  probably 
invariably  of  local  origin,  and  never  attains  any  Con- 
siderable size.  I  have  seen  symmetrical  abscesses 
form  on  the  tongue  after  an  attack  of  facial  erysipelas 
which  extended  to  the  buccal  cavity.  These  abscesses 
developed  without  much  pain,  and  there  was  at  no 
time  any  material  swelling  of  the  whole  organ  such 
as  is  found  in  typical  acute  glossitis. 

The  Syphilitic  affections  of  the  tongue  have  already 
been  described  in  the  chapter  on  Syphilis. 

v&csRATiosr  or  thb  tovoitb. 

Ulceration  of  the  tongue  occurs  under  several  forms,, 
and  owns  various  causes.  Simple,  single  ulcers  due 
to  irritation  of  sharp  teeth  or  of  rough  pipes  are 
most  common  on  the  lateral  margins.  The  ^ape  is 
irregular;  the  base  sometimes  sloughy,  at  other 
times  covered  by  pus ;  the  edges  sharply  cut,  except 
when  healing  is  in  progress ;  and  the  tongue  around 
not  indurated.  The  ulcer  is  often  very  painful  and 
tender,  and  is  accoiivi^amft^\s^  %i««8sb«^  salivation. 
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Follicular  ulcers  of  the  tongue,  due  to  dyspepsia 
«.nd  other  allied  conditions,  are  frequently  multiple. 
They  are  generally  not  limited  to  the  tongue,  but  are 
found  also  upon  the  floor  of  the  mouth,  the  palate,  and 
the  lips.  The  ulcers  are  superficial,  circular,  about 
the  size  of  a  split  pea  or  less,  and  readily  heal  on  the 
removal  of  the  cause.  This  form  of  ulcer  is  relatively 
common  in  young  children  suffering  from  teething. 

Ulceration  of  the  tongue  of  a  foul  and  sloughy 
nature,  and  associated  with  similar  conditions  of  the 
contiguous  mucous  surfaces,  occurs  also  in  connection 
Tvith  mercurial  poisoning  and  with  scurvy. 

Tubercular  ulceration  of  the  tongue  has  only  of 
late  years  been  brought  into  notice.  Like  other  tuber- 
cular lesions,  it  is  most  common  in  young  adults,  though 
cases  have  been  recorded  at  forty  years  and  upwards. 
Most  commonly  there  is  evidence  of  tuberculosis  of 
the  lungs,  either  in  an  active  stage  or  else  temporarily 
•quiescent.  The  tubercular  ulcer  commences  as  a  little 
nodule,  which  soon  becomes  raw  on  the  surface,  and 
slowly  ulcerates ;  in  some  cases  no  nodular  thickening 
precedes  the  sore.  These  ulcers  are  most  common  at 
the.  tip  of  the  tongue  or  on  the  dorsum  in  the  middle 
line.  I'he  shape  is  irregular,  the  surface  sloughy, 
And  the  discharge  thin  and  watery;  the  edges  are 
ragged  and  undermined,  and  there  is  an  almost 
•complete  absence  of  induration.  When  occurring 
near  the  tip,  there  is  sometimes  an  appearance  as 
though  the  extremity  of  the  tongue  had  simply 
been  rubbed  away  and  a  raw  surface  produced. 
Sometimes,  under  treatment,  these  ulcers  show  a 
tendency  to  heal,  but  more  commonly  this  is  not 
the  case,  and  the  sore  remains  open  and  indolent, 
neither  increasing  nor  diminishing  to  a  noticeable 
•extent  for  weeks  or  months.  More  rarely  the  ulcer 
rapidly  extends,  and  in  one  severe  case,  whose  progress 
I  watched,  the  whole  of  the  dorsum  of  the  tongue, 
the  soft  palate,  the  tonsils,  and  the  arY-«^\^Q>\i\M5. 
folds    were   successively  involved.     Tba   \ya^^t^^s^ 
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glands  are  not  usually  affected,  but  in  somie  cases  they 
become  enlarged  and  inflamed.  The  prognosis  of  such 
cases  is  bad,  chiefly,  perhaps,  on  account  of  the  usual 
occurrence  of  tubercle  in  other  parts ;  but  some  cases 
in  which  early  excision  has  been  practised  have  done 

well. 

In  connection  with  tubercle  of  the  tongue,  the 
occasional  occurrence  of  lupus  may  be  mentioned.  It 
is  extremely  rare,  and  requires  but  brief  mention. 
In  the  only  case  I  have  seen,  the  ulceration  was  asso- 
ciated with  similar  disease  of  the  nose  and  face. 

TVKoinfcs  or  thb  tovovb. 

The  most  common  tumour  of  the  tongue  is  epi- 
thelioma, and  for  this  reason  it  is  here  given  the 
flrst  place.  Epithelioma  is  much  more  frequently  seen 
in  men  than  in  women,  and  usually  occurs  after  forty 
years  of  age.  It  is  often  preceded  by  some  form  of 
chronic  inflammation,  such  as  simple  ulcer  due  to  bad 
teeth,  syphilitic  ulcers,  chronic  superficial  glossitis,  Ac. 
Considering  the  frequency  with  which  it  follows 
syphilitic  lesions,  the  greatest  care  should  always 
be  exercised  in  examining  a  tongue  which  has  long 
been  the  seat  of  syphilitic  disease,  for  it  is  quite 
possible  that,  although  the  ulceration  is  syphiUtic,  it 
is  also  something  more,  and  that  epithelioma  has  been 
engrafted  upon  the  pre-existing  ulceration.  Occurring 
in  a  tongue  not  previously  ulcerated  or  inflamed,  epi- 
thelioma usually  commences  as  a  thickening  of  ^e 
surface  epithelium  in  the  form  of  a  warty  growth, 
pimple,  or-  nodule.  As  this  nodule  increases  in  size, 
its  most  central  and  superficial  part  breaks  down  and 
forms  an  ulcer,  which  is  sometimes  of  very  charac- 
teristic appearance.  In  other  cases  the  disease  conh 
mences  as  a  crack  or  fissure,  which  slowly  increases  in 
depth,  whilst  its  edges  become  thick  and  everted.  By 
far  the  most  common  place  for  an  epithelioma  is  the 
lateral  margin  of  the  tongue,  and  after  that  the 
under  surface ;  but,  when  attacking  the  site  of  a  pre- 
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existing  ulceration,  it  of  ten  commences  on  the  dorsum. 
Tlie  epithelial  ulcer  is  of  irregular  shape,  with  a 
sloughy,  grej  base,  and  everted  edges,  which  are  luiaed 
above  the  surrounding  surface  and  are  very  hard.  If 
the  subjacent  tongue  be  felt  between  the  finger  and 
thumb,  it  will  be  found  to  be  much  indurated;  and,  if  a 
section  of  it  be  made,  it  will  be  seen  thnt  th^  indura' 
tion  ia  due  to  the  infiltration  of  the  muscle  by  the  new 
growtli.  Theulcer,infact,  iaan  ulcer  of  a  new  growth 
situated  on  and  in  the  tongue,  and  it  is  bounded  on  all 
aides,  not  by  lingual  tissue,  but  by  the  growth  itself.  It 
is  the  presenceof  this  tumour,  often  raised  considerably  . 


above  the  surface,  with  edges  overlapping  and  mush-' 
room-like,  that  especially  characterizes  the  epithelial 
ulcer,  and  when  we  speak  of  the  indurated  edges 
and  base  we  really  are  talking  of  the  feel  of  the  tumour 
itself.  If  allowed  to  run  its  course  unchecked,  the 
growth  continues  to  infiltrate  the  subjacent  structures. 
It  gradually  extends  to  the  floor  of  the  mouth,  and 
so  fixes  the  tongue  that  all  movement  ia  rendered 
difficult.  It  involves  the  soft  jialate  and  the  alveolar 
margins,  the  maxillary  bones,  and,  passing  back- 
wards, it  infiltrates  the  epiglottis  or  even  the  larynx 
itself.  As  the  growth  extends,  so  also  does  the  ulcera- 
tion ;  and  in  some  cases  the  latter  progresses  quite  SB 
rapidly  as  does  the  tumour,  so  that  juat  us  fast  as  the 


i 


456  ■  EPITHELIOMA   OF  THE  TONGUE. 

latter  grows,  just  so  quickly  does  it  disintpgrate  on  ita 
Burfa^e.  In  some  cases  there  is  much  hffimorrhage, 
and  in  all  there  is  a  bloody  discharge,  which  is  often 
very  foul.     Salivation  is  profuse,  and  pain  is  constant 

The  sub-ma^lary  lymphatic  g^EUids  are  earW 
implicated.  At  first  they  are  litiril  and  movable; 
soon  they  become  fixed,  and  soften  in  their  centres 
If  examinefl  after  removal,  they  are  found  to  b« 
infiltrated  with  epithelial  new  growth,  which  aoot 
extends  from  them  to  the  surronnding  tiesuea,  so  that, 
in  advanced  cases,  lai-ge  masses  are  foiTned  in  the  neck, 
extending  al!  round  the  lower  jaw,  fixing  it  so  as  to 
greatly  limit  its  movements,  and  passing  down  the 
neck  even  as  far  as  the  clavicle. 

The  inevitable  termination  of  snch  cases  is  a  most 
painful  and  Hugering  death,  which  is  due  to  the 
exhaustion  induced  by  constant  pain  and  sleepleBS- 
ness,  with  inability  to  eat,  and  in  some  cases  is 
accelerated  by  loss  of  blood  from  the  ulcerated  sur- 
face. Very  frequently  broncho-pneumonia  is  set  up 
by  the  passage  of  the  inspired  air  over  the  foul  sur- 
face in  the  mouth,  and  iu  some  instances  the  lungs 
may  be  found  almost  gangrenous.  Dissemination  is  not 
very  common,  but  I  have  seen  numerous  secondary 
growths  in  both  lungs  and  in  the  liver. 

If  an  epithelioma  of  the  tongue  be  excised,  or  even 
if  the  whole  organ  be  removed,  recurrence  is  unfor- 
tunately frequent.  It  by  no  means  follows  that  a 
patient  is  never  permnnently  freed  from  the  disease, 
for  cases  occur  in  which  many  j'ears  pass  by  without 
recurrence,  and  the  patient  dies  of  some  other  and 
separate  affection.  But,  speaking  of  epitheliomata 
as  a  class,  it  must  be  confessed  that  those  of  the 
tongue  are  more  malignant  than  similar  growths 
occurring  in  most  other  parts.  Thus,  they  grow 
much  more  rapidly,  ulcerate  more  quickly,  and  affect 
the  lymphatic  glands  miich  sooner  than  do  epithelio- 
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mata  of  the  lip,  and  are,  in  addition,  more  prone  to 
recur  and  to  disseminate.  It  may  be  that  this  clini- 
cal history  depends  in  part  on  the  favourable  condi- 
tions for  growth,  namely,  the  constant,  even  tempera- 
ture and  moisture  of  the  mouth ;  but  these  are  pro- 
bably only  of  secondary  importance,  for  it  must  always 
be  remembered  that  tumours  growing  under  precisely 
siinilar  conditions  vary  much  in  their  individual 
'■  malignancy  according  to  the  tissue  or  organ  in  which 
they  originate. 

Mah'gnant  tumours  of  the  tongue  other  than  «pi- 
theliomata  are  very  rare,  and  need  only  to  be  men- 
tioned. The  other  varieties  of  carcinoma  are  practi- 
cally unknown,  and  but  a  few  cases  of  sarcoma  are  on 
record. 

Innocent  tnmonrs  of  the  tongue  are  also  com- 
paratively uncommon,  and  perhaps  that  one  which  is 
most  often  seen  is  nsems.  This,  like  similar  growths 
elsewhere,  is  usually  noticed  soon  after  birth,  and 
may  either  continue  to  grow,  or,  after  remaining 
stationary  for  a  time,  may  slowly  wither  and  dis- 
appear. On  account  of  the  thinness  of  their  cover- 
ing, and  their  liability  to  injury  by  hard  substances 
during  the  act  of  mastication,  nsevi  of  the  tongue 
are  rather  liable  to  bleed,  and  occasionally  do  so  to 
a  dangerous  extent.  In  rare  instances  they  attain 
such  a  size  as  to  seriously  interfere  with  deglutition 
and  speech. 

Cysts  of  the  tongue  containing  a  mucoid  fluid,  and 
due  to  the  distension  of  a  mucous  follicle,  are  occa- 
sionally seen.  They  are  seldom  larger  than  a  pea,  but 
may  attain  a  greater  size. 

Papillomata  of  the  tongue  are  found  on  all  parts 
of  its  dorsum.  They  may  be  seen  at  all  ages,  and  are 
sometimes  congenital.  They  occur  as  small  raised 
growths,  tending  to  be  pedunculated,  with  roughened 
surfaces  covered  by  thickened  epithelium,  not  ulcer- 
ated, and  not  infiltrating  the  substance  of  the  organ. 
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They  consist  of  an  overgrowth  of  the  connective  tissue 
which  underlies  the  epithelium,  and  are  covered  by 
an  abnormally  thick  layer  of  the  latter. 

Amongst  other  and  still  rarer  growths  hMf 
tumours  and  soft  fibromata  may  be  mentionecL 
They  usually  occur  in  the  substance  of  the  tongue 
itself,  but  cases  are  on  record  in  which  the  fibroos 
growths  have  been  pedunculated.  Enchondromata 
and  hydatid  cysts  have  also  been  found  in  the 
tongue. 
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BzsaASBS  or  tbb  noszs. 

Upoma  nasi. — ^The  only  noteworthy  disease  pecu- 
liar to  the  cutaneous  surface  of  the  nose  is  the  so- 
called  "lipoma  nasi."  The  growth  to  which  this, 
name  has  been  applied  is  not,  however,  composed  of 
fat.  It  results  from  acne  rosacea,  and  consists  chiefly 
of  greatly  enlarged  sebaceous  follicles,  with  thicken- 
ing of  the  true  skin  by  fibrous  tissue  of  inflammatory 
origin.  The  growth  is  most  common  near  the  tip  of 
the  nose.  It  is  usually  lobulated  and  firm,  and  in 
some  cases  the  lobules  are  pedunculated.  Growths  of 
this  nature  are  most  common  in  people  of  intemperate^ 
habits. 

Deviation  of  the  septom  nasi,  and  partial  dis- 
placement of  the  nasal  cartilages,  are  generally  of 
traumatic  origin,  but  in  many  cases  tend  to  increase. 
Occasionally,  the  bulging  of  the  deviated  septum  causes 
so  great  a  prominence  in  one  nostril  that  it  may  bo 
mistaken  for  a  polypoid  growth. 

Simple  catarrhal  inflammation  of  the  mucous 
lining  of  the  nostrils  is  quite  the  commonest  of  the 
affections  to  which  these  passages  are  liable.  The  most 
common  cause  of  acute  catarrh  or  coryza  is  exposure 
to  cold,  and  the  changes  seen  in  the  mucous  mem- 
brane are  such  as  are  typical  of  similar  affections  of 
other  mucous  surfaces. 

Chronic  corysa  is  in  some  cases  dependent  upon 
the  presence  of  foreign  bodies  introduced  from  with- 
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out,  or  of  nasal  calculi  or  tumours.  In  other  instances 
it  is  dependent  on  scrofula  or  syphilis,  and  more  rarely 
on  gout.  The  scrofulous  catarrh  is  most  common  in 
children,  and  often  results  in  much  permanent  thick- 
ening of  the  mucous  membrane,  with  partial  obst^u^ 
tion  to  respiration.  In  the  cases  dependent  on  syphilis 
the  discharge  is  usually  profuse  and  purulent,  often 
foul  smelling,  and  accompanied  by  ulceration;  but  all 
cases  are  not  so  severe. 

Pamlent  catarrh,  or  ozsena. — ^The  term  ozsena 
is  used  to  designate  a  condition  in  which  there  is  a 
discharge  of  pus  from  the  nostrils  accompanied  by  a 
pecuUarly  foul  odour.  The  discharge  is  often  bloody, 
and  may  be  mucoid  rather  than  purulent ;  in  all  cases 
it  is  fetid. 

Ozsena  results  from  various  forms  of  ulceration, 
and  may  be  of  traumatic,  scrofulous,  or  syphilitic 
origin.  Scrofulous  ulceration  is  most  common  in 
children,  and  especially  in  those  who  exhibit  some 
other  signs  of  struma.  The  ulcers  are  small,  but 
multiple,  are  usually  covered  by  a  scab,  and  secrete 
the  thin  watery  pus  characteristic  of  scrofulous  in- 
flammations in  other  parts.  In  some  cases  the  ulcers 
are  of  a  lupoid  nature.  Syphilitic  ulcers  are  some- 
times seen  in  the  subjects  of  congenital  syphilis,  but 
are  usually  met  with  in  adults ;  they  also  are  multiple, 
and  may  be  either  superficial  or  deep.  The  ulcers  are 
larger  and  less  numerous  than  those  of  .scrofulous 
origin. 

In  both  syphilitic  and  scrofulous  ulceration  the 
subjacent  bone  may  be  diseased,  and  either  caries  or 
necrosis  may  complicate  the  case.  In  some  instances 
there  is  extensive  destruction  of  the  osseous  frame- 
work— a  condition  which  is  most  common  in  gfyphilitic 
patients.  In  cases  of  ozaena  following  injury,  it  will 
generally  be  found  that  there  is  some  necrosis,  and  it 
is  to  the  presence  of  the  dead  bone  that  the  continu- 
ance of  the  discharge  \s  \«  \ie  ^bttributed .  In  other  cases 
the  ozsena  is  dependent,  -vt^tl  VJoa  \x)i^x^j^s>s:^3^ssss.  vaA 
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retention  of  foreign  bodies,  or  on  the  presence  of  nasal 
calculi.  These  latter  bodies,  called  also  rhinolithes, 
are  most  commonly  found  in  the  inferior  meatus, 
and  are  often  formed  around  a  foreign  body.  They 
consist  chiefly  of  phosphates  and  carbonates  of  liipe 
and  magnesia. 

TVKoinfcs    or  thb  stostrixiS. 

The  commonest  tumours  of  the  nostrils  are  mucous 
polsrpi*  These  growths  occur  for  the  most  part 
in  young  adults,  and  in  some  cases  follow  chronic 
coryza.  They  are  almost  invariably  multiple  and 
pedunculated,  and  vary  in  size  from  a  pea  to  a  raisin. 
In  colour  they  are  pink  or  red,  and  have  a  translu- 
cent appearance.  Their  surface  is  very  smooth  and 
slippery,  and  their  consistence  soft  and  elastic. 
Microscopically  examined,  they  are  found  to  be  com- 
posed of  myxomatous  tissue,  or  of  very  soft  and  succu- 
lent fibrous  tissue,  in  the  meshes  of  which  there  is  a 
mucoid  fluid ;  they  are  covered  by  ciliated  epithelium 
such  as  is  normally  met  with  in  the  nares.  After 
long  exposure  near  the  nasal  orifices,  the  most  depen- 
dent pMts  of  these  growths  become  more  firm,  fibrous, 
and  white.  The  common  situation  for  these  growths 
is  the  external  wall  of  the  nostril,  where  they  are 
commonly  attached  to  the  middle  turbinate  bone, 
but  they  are  also  found  on  the  superioi*  and  inferior 
turbinate  bones,  as  well  as  on  the  mucous  membrane 
covering  the  roof  of  the  nose  ;  they  ai-e  ver}'  rarely 
attached  to  the  septum  nasi. 

The  irritation  caused  by  the  presence  of  these 
growths  usually  sets  up  a  nasal  catarrh,  which,  in  its 
turn,  probably  promotes  the  growth  of  polypi,  for 
there  can  be  no  doubt  that  the  longer  polypi  are 
left  untreated  the  more  numerous  do  they  become. 
The  smaller  and  more  recent  ones  occupy  the  upper 
parts  of  the  nasal  cavities,  and  do  not  develop  or 
come  into  view  until  the  older  and  more  superficial 
ones  have  been  removed.     In  all  cases  ^\ygiv  caw-e^ 
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a»  unpteiisant  nneikl  intonation  of  tbe  voice,  nni!, 
when  uumeroiiB  tind  large,  may  cause  bulging  and 
deformity  of  the  nnse.  However  Ui'ge  they  grow,  nr 
however  long  they  remain,  they  scarcely  ever  bleed 

Fibrous  and  sarcomatoni  poljrpi. — These 
growths  lire  not  ko  common  ns  are  the  mucous  polypi; 
they  tenil  to  grow  eBpecially  from  the  roof  of  tba 
nOKe  and  the  septum.  They  occur  at  all  ages,  but 
are,  perhaps,  more  common  in  tlie  young.  Thej 
usually  originate  in  the  periosteum,  and  not  in 
the  mucouB  membratie,  as  do  the  simple  myxomata. 
They  vary  in  size,  but  often  grow  ao  large  that  the 
nostril  is  no  longer  able  to  contain  them,  and  thej 
protrude  into  tbe  pharynx ;  when  occupying  thil 
position,  they  are  known  as  iiaso-phuryng«il  polypi 
Their  Burface  ia  in  some  case  smooth,  but  in  othen 
papiUated  or  spongy.  On  microscopical  examinoi 
tioti,  they  are  found  to  consist  either  of  simpk 
fibrous  tissue  or  else  of  a  tihrous  matrix  containing 
connective-tissue  cells  of  various  shapes.  In  somi 
oases  the  whole  growth  is  sarcomatous,  and  com< 
posed  entirely  of  cells, 

Orowtlis  such  as  these  grow  more  tjuickly  than  d( 
mucous  polypi,  but  those  composerj  of  pure  fibroul 
tissue  increase  more  slowly  than  the  pure  sarco 
mata.  As  they  develop,  they  tend  to  extend  int^ 
neighbouring  cavities,  and  sometimes  infiltrate  the 
surrounding  tissues,  as  do  malignant  growths  els» 
where.  They  may  thus  produce  considerable  de 
formity.  Ileemorrhage  is  a  common  symptom,  and 
may  be  very  excessive.  If  removed,  all  growths  ol 
this  class  show  a  ^reat  tendency  to  recur,  and, 
although  this  is  most  marked  in  the  tumours  of  sar- 
comatous  structure,  it  ia  seen  also  in  those  composed 
of  simple  fibrous  tissue. 

Tumoum  of  the  nostrils  other  tlian  those  above 
described  are  of  rare  occurrence,  but  epitheUomata, 
osl<v>mHta,  iind  enchondromata  growing  from  the  a 
(Wt.iliiJ""'  '">,vc  of«asionalVy  \)ee'a  cAeisTveA, 
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DISEASES   OF  THE  (ESOFBAGVS. 

The  tcaophaguB  is  very  rarely  the  seat  of  simple.'l 
inflammatitm  or  ulceration.  Either  of  these  conditiunB'  1 
may,  however,  be  set  up  by  injury  eauseii  by  Bwallow-^ 
ing  rough  or  shiirp  substaneeB,  or  else  by  drinkingij 
caustic  acidBor  alkalies.  In  (hphtheria,  also,  the ulcera- | 
tion  and  formation  of  membrane  frequently  extend  to- 1 
the  oesophagus. 

Slight  inflammationB  or  ulcerations  clear  up  with-.  1 
out  inducing  any  important  change,  but  iu  some  i 
of  poi^ioning  by  corrosive  liquids  the  scarring  which'  1 
ensues  is  sufficient  to  ciiuse  a  diminution  in  the  ca]il»e,'.'| 
of  the  tube,  and  bo  produce  a  fibrons  itrictnre. 

These,  like  strictures  of  other  mncons  passages,  are>l 
very  liable  t^i  continue  to  contract,  and  sometimes  T 
cause  such  nan-owing  that  the  passage  of  food  hecomes'  ■ 
impossible,  and  death  from    starvation    ensues.     " 
cases  such  as  these,  thetcsophagusabovethestrictured  | 
portion  is  usually  dilated  and  it«  walls  often  thickened. 
Thia  condition  readily  explains  the  fact  that  food  in 
sometimes  apparently  swallo-wed,  and  is  after  a  time 
regurgitated,  having  merely  gone  as  far  aB  the  pouch 
above  the  stricture.     In  other  cases,  again,  the  mucous 
lining  of  the  pouched  portion  is  inflamed  or  ulcerated, 
with  the  resulting  discharge  of  much  mucus,  which 
is  constantly  being  "  hawked  up  "  by  the  patient. 

Cancerous  stricture  is  unfortunately  much  mfirv 
frequent  than  simple  fibrous  nnrrowiiig,  khA  ^  «:¥i^*- J 
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cially  liable  to  owur  in  old  people.  It  is  more  often 
met  with  in  men  than  in  women.  The  most  common 
variety  of  malignant  growth  of  the  oasophaguB  is  cer- 
tainly epithelioma,  but  scirrhous  carcinoma  is  by  no 
means  rare,  and  I  have  myeelf  seen  four  or  five 
instancea  of  it.     Colloid  and  medullaiy  cancera  are 

Epithelioma  ia  especially  frequent  in  the  upper 
part  of  the  (esophagus,  and  is  met  with  just  behind 
the  cricoid  cartilage  m.ore  often  than  in  anv  other 
aituation.  In  some  cases  the  new  growth  extends 
into  the  lumen  of  the  tube,  and  thus  obstructs  the 
passage  of  food,  but  more  frequently  it  infiltrates  the 
walls  in  their  whole  ciruumferenoe,  and,  gradually 
causing  an  indui'atioii  and  shrinking  of  the  latter, 
results  in  the  foi'matioii  of  an  "  annular  stricture." 
In  other  instances,  again,  the  growth  extends  along 
several  inches  of  the  tube,  and  so  causes  a  "tubular 
stricture."  In  any  case  the  mucous  membrane  soim 
becomes  ulcerated,  and  a  foul,  sloughing,  and  bleeding 
surface  is  produced.  The  other  most  common  sites 
for  epithelioma  are  the  lower  portion  of  the  (Eso- 
phagus just  above  the  cardiac  onfttM  of  the  stomach, 
and  that  part  of  the  tube  opposite  to  the  bif  unsatioii 
of  the  trachea. 

Scirrhous  carcinoma  ie  not  so  common  in  tbe  upper 
part  of  the  otsophagua  as  lower  down,  and  is  more 
often  seen  in  that  part  of  the  tube  which  is  within  the 
thorax  than  that  which  is  in  the  neck,  Tbe  growth 
presents  tbe  characteristic  appearance  of  similar 
growths  elsewhere,  being  extremely  hard,  causing 
much  contraction,  and  developing  with  comparative 


Both  epithelioma  and  scirrhus  of  the  ceaophaguG 
terminate  fatally,  and  each  in  much  the  same  manner. 
Death  may  be  finally  brought  about  in  one  of  several 
ways.  In  some  cases  the  inability  to  swallow  induces 
stai'vation,  but  in  many  more  the  growth  extends  to, 
and   opens,  the  trachea,  or   bronchi,  seta  up  septic 
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broncho-pneumonia  by  the  passage  of  the  foul  dis- 
charge into  the  air-passages,  and  sometimes  leads  to  an 
almost  gangrenous  condition  of  the  lung.  More  rarely 
the  pericardium  is  involved,  and  acute  pericarditis 
terminates  the  case.  In  other  patients,  again,  death 
appears  to  result  rather  from  blood-poisoning  than 
anything  else,  and  the  source  of  this  is  not  difficult  to 
find  when  we  consider  the  extremely  foul  surface  from 
which  discharge  is  constantly  passing  into  the  food- 
passages  or  is  being  directly  absorbed  by  the  lym- 
phatics. 

If  a  patient  who  has  died  of  cancer  of  the  oeso- 
phagus be  examined  post-mortem,  it  is  by  no  means 
infrequent  to  find  no  glandular  enlargement  and  no 
secondary  growths ;  but  in  other  cases,  the  glands  in 
the  neck  or  the  thorax  are  infiltrated,  and  in  some 
the  liver,  kidneys,  or  lungs  are  similarly  affected. 

Sarcomatous  tumours  of  the  oesophagus  are  very 
rare,  and  do  not  require  any  special  description. 


H  H 


(    466     ) 
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A  HERNIA  is  an  abnormal  protrusion  of  some  of  the 
contents  of  the  abdominal  cavity.  This  protrusion 
most  often  occurs  at  one  of  the  places  where  the 
passage  of  various  structures  from  the  abdomen  to  the 
lower  extremities  or  genital  regions  provides  apertures 
which  may  allow,  in  addition,  the  transit  of  some  of 
the  abdominal  viscera. 

A  hernia  is  described  as  being  composed  of  a  sac 
and  contents.  The  sac  consists  of  peritoneum,  and, 
except  in  the  case  of  congenital  malformations,  is 
formed  by  a  protrusion  of  a  portion  of  the  parietal 
peritoneum  in  front  of  the  viscus  which  is  escaping 
from  the  abdomen.  At  first  this  sac  has  no  in- 
dependent existence,  i.e.,  if  the  contents  are  returned 
into  the  peritoneal  cavity,  the  bulging  peritonemn 
will  again  become  smoothed  out.  This,  however,  is 
only  in  the  very  earliest  stages  of  the  hernia,  for 
after  a  short  time  the  sac  contracts  adhesions  to  the 
tissues  amongst  which  it  has  been  thrust,  and  can  no 
longer  be  reduced.  And  not  only  does  the  sac  become 
adherent  to  the  tissues  around  it,  but  the  folds  into 
which  the  peritoneum  is  thrown  at  the  orifice  through 
which  it  is  extruded  become  adherent  to  one  another; 
for  it  is  evident  that,  if  the  peritoneum  oovering  the 
internal  abdominal  ring,  for  example,  be  thrust  down 
into  the  scrotum,  it  will  be  thrown  into  numerous 
folds   where  it   ^SkSSfe^  >i\iTow^  "Ocife  ^^^^^  «nd  it  is 
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between  these  folds  that  mlhesions  shortly  form. 
This  uan-owed  part  of  the  sac  which  lies  close  to  the 
abdominal  cavity  is  named  the  neck,  whilst  the 
lowet'  part,  whieh  is  muth  more  capacious,  is  called 
thi;  ftrndiu.  The  sac  thuB  becomes  somewhat  flask- 
shaped,  and  the  neck  is  in  time  still  fui'thev 


>e!« 


For,  as  the  result  of  the  pi-essure  of  its  content 
within,  and  of  the  abdominal  rings  without,  the  pert-  I 
toneum  and  sub-peritoneal  tissues  become  matted  iind  " 
thickened  by  fibrous  tissue,  and  a  more  or  leas  dense 
fibrous  ring,  with  occasionally  some  unstriped  muscle, 
IS  formed  at  the  neck.  The  peritoneum  forming  the 
£uiiditB  also  undergoes  a  change  of  texture.  In  most 
Iiemite  {e.g.,  inguinal  and  femoi'al)  it  becomes  slightly 
thic^ned;  whilst  in  others,  notably  in  the  umbilical 
Tariety,  the  peritoneum  forming  the  sac  is  so  thinned 
that  in  places  it  entirely  disappears,  and  the  sac  is 
then  called  "incomplete."  In  other  heraite,  again, 
the  sac  is  incomplete  from  the  first,  for  a  viscus 
irhich  is  not  entirely  covered  by  peritoneum,  such  as 
ike  bladder,  or  in  some  cases  the  ceecum,  may  escape 
the  abdominal  oayity  without  pushing  a,  ci:i'ia^\s(uu 
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uoveriug'  of  peritoueum  i  n  front  of  it.  In  euch  hemis 
tlie  protrudeii  viscera  rapidly  become  adherent  to  the 
tissues  amongst  which  they  lie,  anil  are  consequentlj 
in-ediicible. 

The  contentB  of  a  harnial  sac  consifit  of  a  little 
fluid  secreted  by  the  serous  surface,  with,  usually, 
either  intestine  or  omentiun ;  but  almost  imy  of  tbe 
Hbduminal  viscera  may  herniate,  those  only  being 
estfpteil,  which,  like  the  pancreas,  are  firmly  tiseii, 
A  lii-rnia  containing  omentum  is  named  an  epiplo- 
eelo ;  one  itintjuiiing  intestine,  an  enterocele. 

Tho  condition  of  tiie  contents  varies.  When 
tbv  Uttvr  tHt)  be  returned  within  the  peritoneal 
fMTtty,  the  hernia  is  said  to  be  reducible,  whilst  if 
»up]i  is  not  the  case  it  la  called  irreducible.  In 
inuiip  cases,  usually  as  the  result  of  injtuy,  the  hernia 
iH-ciiuies  inflamed ;  and  in  others,  fesces,  accumulAt- 
iiig  iu  the  gut  which  is  in  the  sac,  cause  the  hernia  to 
increase  in  size  and  to  become  for  the  time  in^ducible 
— a  condition  to  whicli  the  term  obxtmcted  w 
incarcerated  is  applied. 

Lastly,  the  hernia  may  be  strangulated,  but 
before  describing  this  it  is  necessary  to  say  a  few 
words  on  the  subject  of  irreducible  Jiemise. 

As  already  mentioned,  some  hemite  ore  irreducible 
from  the  time  of  their  formation,  a  circumstance  which 
is  dependent  on  the  incompleteness  of  their  sac ;  whilst 
others,  which  are  at  first  I'edueible,  become  irreducible 
through  the  thinning  away  of  the  peritoneum  forming 
the  sac,  and  the  subsequent  adhesion  of  the  contents 
to  the  tissues  with  which  they  are  thus  brought  into 
contact.  The  commonest  cause  of  in-educibility, 
however,  is  thickening  of  the  protruded  omentum, 
for,  on  account  of  the  friction  and  pressure  to 
which  a  herniated  piece  of  omentum  is  subjected,  it 
soon  becomes  greatly  indurated  and  increased  in  size 
by  the  formation  in  it  of  Jibrous  tissue,  and  is  conse- 
quently after  a  time  unable  to  return  by  the  aperture 
through  which  it  £ormeY\y  esca^ei.    lo.  other  cases, 
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again,  tliis  thickening  is  accompftnied  by  the  contrac- 
tion of  aiiheaiona  to  the  sae-wall  or  to  gome  of  the 
contained  intestine,  and  thus  a  further  obstacle  ia 
offered  to  reduction.  Lastly,  it  bos  been  already 
mentioned  that,  when  the  intestine  in  s.  hernial  sao., 
becomes  blocked  by  faeces,  it  is  for  the  time  irreduciblej"! 
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In  a  itr&ngnlated  hernia,  not  only  ore  the  con- 
tents irreducible,  but  they  are  so  tightly  constricted 
that  the  cireidation  of  the  Mood  ihroui/h  them  is 
interfered  vnth ;  it  is  to  the  latter  condition  that  by 
far  the  greater  importance  ia  to  be  attached.  In 
some  cases,  and  especially  those  where  the  hernia  is 
suddenly  caused  by  exertion  or  injury,  the  contents, 
as  soon  as  extruded,  are  so  tightly  gripped  by  the 
margins  of  the  aperture  througli  which  theyai-e  thrust 
that  strangulation  at  once  ensues.  This  is  by  no  means 
a  common  occurrence,  and  it  is  usually  only  after 
existing  for  some  time  that  hemiie  become  stte.TV- 
gnlated.     At  Srst  eight  this  is  not  aitogefect   «iis."3 


470  STEANGULATED   HEESI^. 

of  ^xplaDatioc.  for  it  does  not  appear  ei'ident  3 
a  hernin  whicli  has  frequently  descended  before, 
ami  has  altrays  hitherto  been  reducible,  should  soil' 
ilenly  become  so  tightly  gripped  ng  to  cause  its  irve- 
ducibility  and  eonstrietion..  And  it  may  be  easily  seen 
that  these  eonditions  cannot  be  due  to  any  sudden 
alteration  in  the  size  of  the  rings  or  tbe  neck  of  the 
sac,  for  neither  of  these  pHjsseises  the  requisite  amount 
of  contrartility.  The  tme  cause  of  the  strangulatjon 
is  probably  to  be  found  in  the  descent  of  a  greater 
quantity  of  intestine  or  omentnin  than  has  bef<ae 
desceude<l,  and  the  consequently  greater  preaiure  t« 
which  either  is  subjected  at  the  aperture  throng 
which  it  passes.  This  is  borne  out  by  the  evidence  i^ 
patients,  who  often  stAte  that  on  the  occasion  of 
strangnlation  the  hernia  has  descended  in  greater  balk 
than  preYtoiisly.  The  descent  may  be  due  either  t« 
exertion  or  to  excessive  movement  of  the  intestines, 
as  in  colic  or  diarrbcea. 

The  position  of  tfaeconstriction  relative  tothecontents 
of  the  sac  differs  in  difietent  cases.  In  some  it  is  out- 
side the  SBC — e.(/..  at  the  external  or  internal  abdominal 
rings,  at  Key's  or  Gimbemat'a  ligaments,  >tc.  In  others 
it  is  the  fibrous  thickening  already  described  as  forming 
the  neck  of  the  sac  which  is  the  constricting  element ; 
whilst  in  a  few  and  rare  instances  the  coils  of  intestine 
are  encircled  by  hands  of  adhesion  formed  n-ithin  the 
sac  itself,  in  the  manner  already  mentioned  in  con- 
nection with  irreducible  hemije. 

If  intestine  be  strangulated,  it  is  the  passage  nf 
Tenous  blood  wliich  is  &rs.t  interfered  with,  and  the  gut 
becomes  congested.  The  congestion  in  its  tnm  causes 
swelling,  and  thns  increases  the  tightness  of  the  con- 
striction. The  gut  becomes  of  a  dark  plum  colour, 
very  tense  and  shiny,  and  at  the  same  time  the  fluid 
in  the  sac  quickly  increases  in  quantity  and  becomes 
blood-stained,  being  exuded  from  the  serous  surface  of 
the  imprisoned  intestine.  In  many  cases  the  distended 
vessels  relieve  themseives  "by  ru^t\irfl\ft  Vnxu  vW  <:a.<iity 
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of  the  gilt,  the  blood  being  subsequently  passed  per 
anwm,  if  the  strangulation  be  relieved.  After  a  time, 
not  only  is  the  venous  circulation  obstructed,  but,  as 
the  tightness  of  the  constriction  increases,  the  flow  of 
blood  through  the  arteries  is  arrested,  and  gangi-ene 
of  the  imprisoned  intestine  shortly  ensues.  In  such 
a  case,  the  colour  of  the  gut  changes  to  an  ashen  grey, 
the  surface  becomes  wrinkled,  its  shiny  appearance 
is  lost,  and  the  peritoneum  can  be  peeled  off;  finally, 
rupture  results,  and  f seces  escape  into  the  sac.  Usually, 
the  patient  dies  by  the  time  such  a  stage  has  been 
reached,  death  being  due  to  exhaustion  and  collapse 
resulting  from  the  pain  and  vomiting  which  accom- 
pany strangulation.  In  very  rare  instances  the  patient 
survives  yet  longer,  and,  if  such  be  the  case,  suppuration 
■and  sloughing  of  the  sac  and  of  the  tissues  around  it 
will  follow,  and  f seces  will  finally  be  discharged  through 
the  skin.  In  some  cases  peritonitis  supervenes,  being 
caused  by  an  extension  of  inflammation  from  the  sac ; 
but  in  other  cases,  even  when  gangrene  ensues,  the 
•extravasation  of  faeces  into  the  peritoneal  cavity,  and 
the  spread  of  inflammation  to  the  serous  membrane, 
:are  arrested  by  adhesion  between  the  strangulated  gut 
;and  the  neck  of  the  sac. 

But  not  only  does  the  constriction  of  the  gut 
tend  to  cause  sloughing  of  the  part  beyond  the  stric- 
ijure ;  it  also  causes  ulceration  of  the  intestine  at  the 
:seat  of  stricture  itself.  This  is  a  fact  of  the  greatest 
practical  importance,  for  it  may  happen  that  the  state 
of  the  knuckle  of  intestine  which  is  found  in  the  sac 
-during  the  operation  of  herniotomy  is  sufficiently  good, 
And  free  from  appearance  of  sloughing  to  warrant  its 
return  after  division  of  the  stricture,  but  that,  never- 
theless, the  intestine  where  gripped  is  at  one  small  spot 
already  ulcerated  or  sloughing.  If  this  condition  is 
not  ascertained  by  drawing  down  the  gut  and  exa- 
mining it  before  effecting  its  reduction,  nothing  can 
prevent  subsequent  faecal  extravasation  and  diffuse 
peritonitis.     (See  Fig.  113.) 
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In  coses  where  an  opportunity  is  afforded  of  making 
a  post-mortem  ezaminataon  of  a  case  of  Btrangukted 
hernia  which  has  not  been  relieved  by  opemtion,  the 
difference  in  the  appearance  of  the  int«stiDe  above 
and  below  the  seat  of  strangulation  is  very  marked,  for 
the  coils  above  are  greatly  distended  and  congested, 
and  in  extreme  cases,  where  the  distension  has  bem 
estesaive,  the  periton^  coat  splits ;  the  coils  below  tbe 
stricture  are,  on  the  contrary,  collapsed  and  pale. 


Loop  of  Inteetino  from  a  case  of  StmiEalated  Femonl 


„. jj  the  right  ia  a  portion  of  th» 

dilated  inUsUae  above  tbe  Beat  of  strangnlation  i  the  small 

pieco  of  intestiae  lo  the  left  waa  below  the  stricture,  . 

In  those  cases  where  the  gut  has  sloughed  and  iS  I 

the  fieces  continue  to  be  discharged  through  the  skin,  j 

the  patient  is  said  to   have    an   artificial   am.  ' 

When  most  of  the  fteces  are  passed  by  the  anus  tnd  : 

but  little  fiecal  matter  escapes  by  the  opening,  &t  I 
term  fncal  fiitnla  is  employed.     If  only  a  smiB 
portion  of  the  whole  circumference  of  the  gut  htf 

been  destroyed,  such  ait  o^ma.%  taa.-^  @«duaUy  con-  I 

tract  and  finafly  cVose,  \i>A  Vkkq.  ■Coa  ^>sai^xas}^  | 
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been  of  greater  extent  so  fortunate  a  conclusion  is 
not  to  be  expected.  In  consequence  of  the  pressure 
exercised  by  the  abdominal  contents  on  the  distal 
portions  of  the  intestine,  the  latter  remains  collapsed 
and  does  not  permit  of  the  passage  of  faeces,  whilst, 
after  a  time,  a  further  obstacle  is  interposed  in  the 
form  of  a  protrusion  of  a  fold  or  spur  of  mucous 
membrane  from  between  the  apertures  of  the  upper 
and  lower  pieces  of  intestine.  This  acts  as  a  valve, 
and  effectually  prevents  the  passage  of  faeces  by  the 
natural  channel,  and,  until  it  has  been  removed  by 
operation,  the  artificial  anus  remains  patent. 

nie  causes  of  hemise  are  either  congenital  or 
acquired.  Of  the  former,  the  chief  predisposing  cause 
is  a  failure  of  the  normal  process'  of  closure  of  the 
processes  of  peritoneum  which  in  foetal  life  extend 
into  the  scrotum  and  through  the  umbilical  aperture. 
The  consequent  weakness  of  the  abdominal  wall  is  in 
some  instances  supplemented  by  an  undue  length  of 
the  mesentery,  which  allows  the  intestines  to  hang 
more  heavily  than  is  natural  against  the  parietes.  In 
a  considerable  percentage  of  such  cases,  the  hernial 
tendency  appears  to  be  hereditary. 

In  later  life  the  mesentery  and  omentum  may 
acquire  an  undue  length  through  stretching,  con- 
sequent upon  the  accumulation  of  fat  in  their  sub- 
stiuice,  and,  from  the  same  cause,  the  tension  of  the 
abdominal  contents  may  be  considerably  increased. 
It  is  thus  that  imibilical  hemise,  more  especially,  are 
found  in  people  over  middle  age  who  have  recently 
become  obese.  The  reverse  condition  also,  namely, 
wasting  and  loss  of  flesh,  tends  to  the  development  of 
Itemise,  although  in  a  different  manner.  Here,  the 
abdominal  contents  become  prone  to  extrusion  on 
account  of  the  removal  of  the  fat  and  cellular  tissue 
which  normally  occupy  the  apertiu^s  of  exit  from 
the  abdomen.  It  will  therefore  be  seen  that  both 
emaciation  and  obesity  are  causes  of  hermsfc  m  ^^\3^\> 
life,  and  it  may  he  added  that  anything  -wlnkik  m^\3LC«^ 
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II  loss  of  nmscular  tone,  any  condition  of  debility,  ia 
favourftble  to  the  production  of  a  hernia.  For, 
norinully,  the  muscular  walls  of  the  abdomea  by  thar 
coiiHtant  contiiiction  botli  supixirt  the  conbtinei) 
vjmiwa  and  pixunote  the  doBure  of  all  apertune 
which  naturally  exist. 

Aa  directly  exciting  causes  of  herniie  may  be  men- 
tioned wounds  and  lacerations  of  the  abdominal  ■waSk. 
Thus,  it  it)  common  for  a  hernial  protiniaion  to  follow 
the  operations  of  ligature  of  the  iliac  vessela,  abdomiiu] 
ne<!tion,  Jbc.,  ae  well  as  accidental  injuries  of  variooa 
kinds.  Suppimition  also  tends  to  pi^oduce  the  same 
result. 

VJUIXETIBS    OF   H&SKXS. 

It  ia  not  possible  to  devote  sufficient  space  in  the 
present  work  to  a  description  of  the  anatomy  of  the 
ports  concerned  in  the  various  forms  of  hemise ;  for 
such  details,  works  on  anatomy  should  be  consulted. 
It  is,  however,  desirable  to  point  out  very  briefly  the 
common  positions  of  hemia^l  protrusions,  &&  well  as  the 
main  points  worthy  of  notice  in  connection  with  the 
probable  seat  of  strangulation  and  the  mode  of  foi^ 
mation  of  the  sac. 

In  ingninal  hernia,  the  protrusion  pisaes  eithei 
thiBUgh  the  whole  length  of  the  inguinal  canal  (an 
oblique  hernia)  or  directly  through  the  external 
abdominal  ring  {a  direct  heniia)  and  thence  into  the 
scrotum  or  labium.  The  sac  of  such  a  hernia  may 
be  {a)  congenital  or  (6)  acquired.  Of  the  former  there 
are  several  varieties. 

Normally,  the  descent  of  the  testis  into  the  scrotum 
is  followed  by  a  elosui«  of  the  process  of  peritoneum 
which  the  organ  carries  with  it  from  the  abdominal 
wall.  This  closiu«  commences,  above,  at  about  the 
level  of  the  externid  abdominal  ring,  and,  below, 
immediately  above  the  testis.  The  intervening  or 
"funicular"  portion  of  the  timica  vaginalis 
geoUBUtly    giiidually     oVAiteTateA.      U    tW. 


l^ 
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does  not  occur  at  all,  then  the  cavity  of  the  tunica 
vaginalis  testis  commusicates  directly  with  the  peri- 
toneal cavity;  and  if  a  hernia  descends,  which  is  by 
no  means  necessarily  the  case,  it  will  pass  into  a  sac 
already  formed,  namely,  the  tunica  vaginalis  te^itis. 
Such  a  hernia  is  named  "  congenital." 

In  other  cases  the  tunica  vaginalis  testis  becomes 
shut  off  from  the  general  peritoneal  cavity  by  adhesion 

Fio.  115, 
Fio.  114, 


CEBfcram  of  s  Fimiculsr  Her- 
nia.    The  loop  of  gut  is  in  the 
Dit^ri^m  of  a  CauseuiUl  In-         muxblitc rated  fnmcaliU' portion 

rnal  Heniia.    The  loop  of  gnt         o(  the  tnnica  voginallB,  which 
within  the  tuoica  TBginalie        hae  beco  aepanted  from  the 
ttMtia.  teeticalar  portioD. 

immediately  above  the  testis,  as  already  mentioned, 

bnt  instead  of  the  funicular  portion  of  the  peritoneal 

■     aac  being  obliterated,  and   closure  occurring  at  the 

-     external  ring,  the  funicular  portion  remains  open  and 

ready  to  receive  any  viscus  that  subsequently  pro- 

>    trudes.     To  such  a  hernia  the  name  of  "  fanidUar  " 

*  U  applied,  for  the  sac  is  formed  of  the  unobliterated 

*  "funicular"  portion  of  the  tunica  vaginalis,  the  testis 
'  itself  being  separated  from  the  hernial  sac  by  a  thin 
B  aeptum. 

^  In  yet  other  cases  both  the  funicular  and  testiculex 
i  portions  of  the  tunica  vaginalis  remain  \uio\^'A^c&^^ 


by  the    1 
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and  continuouH  with  one  another,  but  their  cavi^ 
separated  from  the  general  peritoneal  cavity  hy  t 
closure  already  mentioned,  which  noi-mally  c 
the  external  tibdominal  ring.  If  a  hemia 
develop,  the  hernial  nac  is  nsually  formed  by  t 
truaion  of  a  freah  portion  of  peritoneum  fi'om  the 
neighbourhood  of  the  internal  abdominal  ring,  the  eac 
being  thus  an  acquired  one.  In  such  a  case  the  hernial 
sac  is  liable  to  be  protruded  behind  the  unobliterated 
funicular  portion  of  the  tunica  vaginalis,  and,  as  it 
increases  in  size,  tends  to  bulge  into  the  cavity  of  the 
latter.  A  hernia  with  such  a  relation  to  the  tunica 
vaginalis  is  named  "  infantile." 

Another  variety  of  hernia  is   generally  described 
which  is  said  to  be   developed  in  connection  with  k 


I  wn 
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iifnotilo  Her- 
gat  is  behind 
the  unoblileniteii  fuoioolar  por- 
tion of  the  tnnicn  ntgiuoliB,  >diI 
IB  contained  TrlthiD  n  aac  foimeil 
by    a    proceBB    of    peritoneum 


BBC  formed  by  > 
iBtion  of  the  npper  part  of 
moW  iterated  fnniculiir  por- 
of  the  tnnicn  VBgJcalia. 


precisely  similar  abnormal  condition  of  the  tunica 
vaginalis  to  that  last  described.  It  \s  named 
"encysted,"  and  the  sac  ia  aB.\ite  W  ^Q-o»eA  by  a 
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yielding  of  the  adhesions  at  the  point  of  closure  of  the 
funicular  portion  opposite  the  external  ring.  In  this 
form  of  hernia  the  sac  is  invaginated  into  the  unob- 
literated  funicular  portion,  and  is  not  placed  com- 
pletely behind  the  latter  as  in  the'infantile  variety ; 
much  doubt,  however,  has  recently  been  cast  on  the 
existence  of  true  encysted  hernise  by  the  investigations 
of  Mr.  Lockwood.  Eeference  to  the  accompanying 
diagrams  will  render  these  various  forms  of  hemise 
more  intelligible. 

Interstidal  hernia. — ^This  form  of  hernia,  called 
also  "intra-parietal" and  "hemic  enbissac,"is  charac- 
terized by  the  presence  of  offshoots  or  pouches  of  the 
sac,  which  extend  amongst  the  structures  composing 
the  abdominal  wall.  Thus,  a  sac  may  meet  with  some 
obstruction  at  the  external  abdominal  ring,  and  may 
then  extend  either  upwards,  outwards,  or  inwards 
behind  the  aponeurosis  of  the  external  oblique.  In 
other  cases  it  passes  through  the  external  ring,  but, 
meeting  with  difficulty  in  its  further  passage  to  the 
scrotum,  extends  between  the  skin  and  external 
oblique,  and  forms  a  swelling  parallel  to  Poupart's 
ligament.  Much  more  rarely  the  sac  extends  into  the 
iliac  fossa  and  passes  between  the  iliac  fascia  and  the 
peritoneum. 

Acquired  inguinal  hernia. — In  the  case  of 
an  ordinary  acquired  inguinal  hernia  there  is  no 
abnormal  condition  of  the  tunica  vaginalis  to  com- 
plicate matters,  and  the  sac  is  formed  in  the  manner 
already  described  in  an  earlier  part  of  the  present 
-ohapter.  When  an  inguinal  hernia  becomes  strangu- 
lated, the  seat  of  constriction  may  be  either  the  ex- 
ternal or  internal  abdominal  ring  or  the  neck  of  the 
sac,  but  it  should  be  remembered  that  when  the  sac 
is  of  congenital  origin  its  neck  is  almost  always  the 
<^use  of  the  constriction. 

In  femoral  hemisB  the  protrusion  takes  place  at 
the  crural  ring,  traverses  the  crural  canal,  and  sub- 
sequently appears  at  the  saphenous  opening.     The  sac 
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itt  alwaya  an  ticqiiired  one,  and  is  not  no  capacious  as 
is  that  of  an  inguinal  hernia.  The  contents  an 
usually  part  of  the  ileum  with  more  or  less  omentum. 
If  strangulation  occurs,  the  seat  of  constriction  is 
usually  outside  the  sac,  being  at  Gimbemat'e  or  Hey's 
ligament  or  the  deep  crural  arch.  On  account  of 
the  sharpness  of  these  bands  of  ligament,  the  im- 
prisoned gut  ulcerates  and  sloughs  more  rapidly  than 
is  the  case  in  inguinal  hemise,  and  it  is  well  known  to 
all  surgeons  that,  on  this  account,  the  mortality  after 
herniotomy  for  femoral  hernia  is  greater  tliun  in  the 
caae  of  inguinal  ruptures. 

Ill  Timbilical  hernia  the  abdominal  viscera  escape 
either  tlirough  the  umbilical  ring  it»telf  or  else  through 
the  linea  albii  in  ita  immediate  neighbourhood.  TluB 
form  of  rupture  is  common  in  new-bom  children,  and 
in  them  ia  readily  curable  by  the  application  of  slight 
pressure.  When  occurring  in  adult  life,  it  is  met  with 
most  commonly  in  veiy  stout  people  with  much  intrsr 
abdominal  fat.  In  these  the  sac  is  usually  of  extreme 
tenuity,  and  is  often  gradually  thinned  away  to  such 
an  extent  that  in  places  it  becomes  incomplete,  the 
contents  contracting  adhesions  to  the  surrounding 
parts  and  becoming  irreducible.  These  contents 
almost  always  comprise  omentum  and  jejunum,  but  in 
some  cases  the  transverse  «olou  is  extruded.  If  stran- 
gidated,  the  sent  of  constriction  is  the  aperture  of  exit 
in  the  linea  alba,  or  adherens  formed  by  the  omentam 
within  the  sac. 

In  obtorator  hernia  the  sac  is  always  acquired, 
and  is  protruded  through  the  upper  part  of  the  obtu- 
rator foramen  in  company  with  the  vessels  and  nerves 
of  the  same  name.  This  variety  of  hernia  is  most 
common  in  thin,  elderly  women;  the  sac  is  always 
small,  but  sometimes  causes  pressure  on,  and  pain  in 
the  course  of.the  obturator  nerve.  Strangulation  is  not 
common,  and,  when  it  occurs,  the  constriction  is  usually 
outside  the  sac  and  not  very  acute.    (See  Fig.  1 18,) 

A  **"~*T«l  hernia  ia  oae  m^\iic\i.  *^ia  aic  ia  itstBied 
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by  a  protrusion  of  peritoneum  at  a  part  of  the  abdo- 
minal wall  in  whicb  normally  no  aperture  exists.  Such 
hemite  sometimes  occur  in  the  middle  line  between 
the  recti  muBcles  in  women  who  have  had  prolonged 
and  difficult  labours,  but  are  more  often  the  sequel  of 
wounds  of  the  abdominal  wall  followed  by  fonnation 
of  a  weak  and  5ielding  scar.  They  are  very  rarely 
strangulated. 

Fm.  I 


An  Obtarator  Uerain  Tlic  bbc  protrndcs  througli 
Ihe  opper  part  of  the  Ibyroid  fontmeL  BLd  the  oblu- 
rator  vesBeU  and  nerve  are  etret  bed  UTcr  its  autcrior 

Perineal  and  sciatic  berniie  are  extremely  rare. 
In  the  former,  the  protrusion  taken  place  between  the 
anterior  fibres  of  the  levntor  ani ;  in  tlie  latter,  through 
the  sciatic  notch,  beneath  the  gluteus  mttrimus. 

Diaphragmatic   bemia  is   eithei'  due  to  a  con- 

C'tal  defect  in  the  diaphragm  or  to  injury.  In  the 
ler  case,  the  congenital  aperture  is  almost  invari- 
ably  situated  in  the  left  half  of  the  muscle ;  in  the 
latter,  it  may  be  situated  in  any  portion.  In  this  form 
'of  hernia  there  is  no  true  sac,  the  viscera  escaping 
into  the  pleura,  and,  more  rarely,  into  the  periceurdiu'm. 
The  viscera  wbieb  eac&pe  are  usiiaUy  the  aU«tia.c)B, 
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colon,  and  small  intestine.     Strangulation  is  rare,  bul 
is  not  unknown. 

Uttre's  hernia  is  the  term  applied  to  either  a 
strangulation  of  a  Meckers  diverticulum  or  to  the 
strangulation  of  a  portion  only  of  the  whole  circum- 
ference of  a  knuckle  of  intestine.  To  this  latter 
condition  the  name  of  "  partial  enterocele  "  has  more 
recently  been  given.  Both  these  varieties  of  hernia 
are  of  interest,  for  although  in  neither  of  them  is 
the  whole  calibre  of  the  gut  mechanically  obstructed, 
nevertheless  all  the  symptoms  of  strangulation  are 
present.  It  is  thus  evident  that  the  vomiting  and 
constipation  which  accompany  sti*angulation  are  not 
the  result  of  simple  mechanical  obstruction,  but  are 
caused  reflexly  by  the  injury  to,  and  irritation  of,  the 
constricted  peritoneum. 

In  connection  with  the  subject  of  hernia  may  be 
mentioned  protrusions  of  sub-peritoneal  fit 
through  the  linea  alba.  They  usually  occur  about  mid- 
way between  the  umbilicus  and  the  ensif  orm  cartilage, 
and  form  soft,  partially  reducible  swellings,  about  tiie 
size  of  a  walnut  or  a  little  larger,  and  increasing  during 
any  straining  movements  or  in  the  act  of  coughing. 
Sometimes  they  can  be  reduced  and  the  aperture  d 
exit  in  the  linea  alba  can  be  clearly  defined,  but  in  aO 
cases  where  they  have  existed  more  than  a  few  montb 
they  become  irreducible.  I  have  seen  these  swellingi 
in  both  men  and  women  above  middle  age,  and  haw 
had  opportunities  of  examining  two  of  them  post- 
mortem. They  are  liable  to  be  mistaken  for  tr« 
hernise,  but  the  mistake  is  of  little  consequence,  iot 
they  are  well  treated  by  the  application  of  a  truss. 
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.  INTSSTXaAX.    OBSTB.UCTZO«. 


This  tenn  is  applied  to  all  the  various  forms  of  meclia- 
nical  obstruction  of  the  intestines  within  the  abdomen, 
as  opposed  to  the  external  heruiie  vbich  protrude 
through  the  abdominal  walls. 

The  following  are  the  chief  \-arieties  of  intestinal 
obstruction :— Internal  hemise ; 
volvulus;  intufisueception ;  ob-  .    i'lo.  119- 

struction  by  foreign  bodies  and 
fKCfil  accumulation  ;  stricture  , 
tumoursof  the  intestine;  pres 
Bare  ou  the  bowel  from  without 
hy  tumours,  &c. ;  chronic  pen 
tomtis. 

The  term  iBtemal  hernia  lis 
applied  to  cases  in  which  mtes 
tuie  has  become  constricted  by 
bands  of  adhesions  or  of  omen 
turn,  or  by  slipping  through 
apertures  in  the  omentum  01 
mesenteiy  or  into  such  normal 
minings  as  the  foramen  of  ^^^ 
Winslow  and  the  inter-fiigmoid  i 
fossa.     Bands  of  adhesion  are 

formed  as  the  result  of  peritonitis,  and  are  most  common 
in  the  right  iliac  fossa,  though  they  maj  occur  m  anj 
jart  of  the  abdomen.  Portions  of  omentum  may  also 
tocome  adherent  from  peritonitis  or  b^  vdAwasiw"™. 


ted  by  a 
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the  HOC  uf  nil  irreilucible  hertuit.  In  other  cases  bands 
lire  formed  in  conueL'tion  with  ii  persistent  Model's 
iliverticulum.  Thiit  lutter,  when  present,  is  a  pouch  or 
'iHshoot  of  the  Hmall  intestine,  formed  by  an  undue 
persistenoe  aud  development  of  the  vitelline  duct.  It 
is  situated  about  z  feet  above  the  ileo-Mecal  vajve,  asd 
varies  in  length  from  an  inch  to  a  foot.  In  some  cases 
it  is  adherent  to  the  umbilicus  from  bii'th ;  in  others,  it 
contracts  adhenions  to  some  other  pail  of  the  abdominid 
pnrietes ;  whilst  very  frequently  it  remains  free  and 
movable  in  the  abdominaJ  cavity.  When  adherent, 
eoila  of  intestine  may  be  caught  ai'ound  or  compressed 
by  it ;  whilst  in  some  few  instances,  when  free,  it  has 
been  known  to  knot  itself  round  the  mesenteric  attacb- 
ment  of  a  knuckle  of  boweL  Strangulation  of  intestine 
from  slipping  through  apertui'es  in  the  omentum,  into 
the  foramen  of  Winslow,  <Sw.,  is  of  very  rare  occnr- 
i-ence,  and  does  not  require  further  nomment. 

Volvultu,  or  twittting  of  the  intestine,  is  most 
often  seen  in  the  sigmoid  flexure,  but  is  nowhere 
common.  In  cases  where  the  sigmoid  flexure  is  un- 
usually voluminous,  large  coils  of  the  gut  sometimes 
protrude  almost  at  right  angles  from  the  course  of 
the  descending  colon.  Tlie  size  of  these  coils  is  in 
most  coses  acquired,  and  appears  to  be  the  result  of 
chronic  constipation ;  in  ^uch  cases  the  meso-colon  is 
also  longer  than  natural.  If  this  part  of  the  bowel 
is  distended  by  fteces,  it  may  happen  that  these  coils 
become  doubled  over  by  the  weight  of  their  contents, 
and  BO  twisted  upon  their  mesenteric  axis,  and  kinked, 
that  both  the  passage  of  faeefi  and  the  free  circulation 
of  blood  in  the  mesenterip-  vessels  are  interfered  with, 
and  strangulation  I'esults.  In  such  cases  gangrene 
and  peritonitis  rapidly  ensue.  Much  more  rarely  a 
similai'  form  of  volvulus  is  found  in  the  ascending 
colon,  whilst  the  same  poi"tion  of  bowel  has  also  been 
seen  twistetl  around  its  nwn  longitudinal  axis.  The 
ewcum  also,  especially  when  imperfectly  developed, 
liif  own  to  W  t\ii!  seat  (A  n.  txrisA.    "Volvulus 
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of  the  small  intestine  ia  met  with  only  in  connection 
with  previous  peritonitiB  and  adhesion  of  loops  of 
intestine ;  it  is  extremely  rare, 

Intnuuception. — In  intussusception  one  portion 
of  the  intestinal  tube  is  invaginated  into  the  lumen  of 
that  portion  of  intestine  with  which  it  is  immediately 
continuous  below.  A  complete  intussusception  con- 
tasba  of  three  cylinders  or  rings  of  bowel.  The  inner- 
most of  these  is  named  the  entering  layer ;  the  middle, 
the  returning  layer;  and  the  external,  the  sheath. 
Intussusception  is  most    common    in  children,  and 


■OBually  originates  at  the  jimction  of  the  ileum  with 
the  ctecum.  In  this  situation  the  ileum,  with  the  ileo- 
■cttcal  vafve,  is  pushed  into  the  more  capacious  ctecum. 
If  the  intussusception  now  continues  to  increase,  it 
'does  so  at  the  expense  of  the  colon,  more  and  moi'e 
of  which  is  rolled  in  by  the  constant  and  excessive 
vermicular  contraction  of  the  intestines.  It  thus 
happens  that  the  apex,  or  presenting  part-,  of  the 
invaginated  bowel,  or  the  "  intussusceptum,"  through- 
■  out  the  deTelopment  of  the  affection  always  consists 
of  the  same  portion  of  gut  which  orijpiwiXVj  \iw».\fta 


484  INTUSSUSCEPTION. 

intussuscepted,  namely,  the  ileum  and  the  ileo-cfiecal 
valve,  and  thus  in  some  cases  the  latter  may  present 
at  the  orifice  of  the  anus.     This  form  of  intussuscep- 
tion is  named  ileo-csecal,  but  another  and  much 
more  rare  form,  named  ileo*COlic,  is  met  with,  in 
which  the  ileum  becomes  inverted  through  the  ileo- 
csecal  valve,  and   the   intussusceptum    increases  by 
protrusion  of  additional  portions  of  ileum.     Intus- 
susceptions are  also  found  in  the  small  intestine  and 
in  the  descending  colon  and  sigmoid   flexure,  but 
seldom  attain  a  large  size.     All  true  intussusceptions 
may  easily  be  distinguished  from  similar  invaginations 
which  are  formed  sometimes   during    the    irr^ular 
movements  of  the  intestine  which  occur  not  uncom- 
monly just  before  death.     These  latter  intussuscep- 
tions are  always  small,   frequently   multiple,  easily 
reduced,  and  the  gut  is  not  congested. 

If  an  intussusception  remain  unreduced,  congestion 
and  subsequent  sloughing  of  the  imprisoned  bowel 
is  apt  to  ensue.     In  some  cases  an  intussusception 
persists   for    a    considerable    time    without    serious 
mischief  resulting,  but  such  instances  are  compara- 
tively rare,  and  much  more  commonly  the  circulation 
in  the  intussuscepted  gut  is  quickly  interfered  ^ith 
by  the  traction  on  its  mesentery.     The  intussusceptum 
swells  from  venous  engorgement,  and  very  soon  blood 
escapes  from  the  distended  vessels  into  the  interior  of 
the  intestine,  as  well  as  into  the  wall  of  the  gut  itself. 
The  swelling  causes,  in  its  turn,  a  greater  constriction 
of  the  intussusceptum  where  it  enters  the  sheath,  the 
aiterial  circulation  is  arrested,  and  gangrene  result'J. 
In  its  early  stages  an  intussusception  may  be  reduced, 
but  later  on  this  becomes  impossible.     The  irreduci- 
bility  is  in  great  part  the  result  of  the  swelling  already 
mentioned,  but,  in  addition,  adhesions  soon  form  be- 
tween the  sheath  and  the  returning  layer,  and  fix  the 
latter  in  its  abnormal  position.     In  almost  all  cases 
tliere  is  an  extension  of  inflammation  from  the  in- 
ifamed  or  sloughixig  m\.ftB»\iSiift  \^  "Oaa  \^<^\^hbourin^ 
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peritoneum,  and  peritonitis  results ;  whilst  sometimes 
the  sheath  itself  becomes  ulcerated,  or  even  gan- 
.grenous.  Spontaneous  cure  is  less  rare  than  is  gene- 
rally supposed;  the  gangrenous intussusceptum  is  cast 
•off  as  a  slough,  and  the  patient  recovers  with  an  intes- 
tine which  is  shortened  in  proportion  to  the  length 
of  that  piece  which  has  sloughed,  the  continuity  of 
the  canal  being  established  by  the  adhesions  which 
form  between  the  sheath  and  the  returning  layer. 

It  is  not  easy  to  assign  a  definite  cause  to  each 
individual  case  of  intussusception,  but  it  is  probable 
that  all  owe  their  origin  to  irregular  and  excessive 
•contractions  of  the  bowel,  such  as  occur  in  colic,  or 
result  from  the  presence  of  any  hard  or  foreign  body 
in  the  intestine.  In  some  cases  the  trouble  may  be 
traced  to  the  presence  of  a  polypus,  which,  being 
gripped  by  the  bowel  below  its  seat  of  attachment,  is 
•<lrawn  in,  together  with  the  gut  from  which  it  grows, 
^during  peristalsis. 

Obstruction  by  foreign  bodies  and  faecal 
nccnmnlations* — It  is  not  often  that  intestinal 
•obstruction  results  from  the  presence  of  foreign 
bodies,  unless  in  this  category  hardened  faeces  be 
included.  The  various  foreign  bodies  which  are  so 
frequently  swallowed  are  seldom  of  sufficient  size  to 
(block  the  intestine,  whilst  yet  small  enough  to  safely 
pass  the  oesophagus  and  stomach.  They  may,  it  is 
true,  lodge  in  the  caecum  or  some  other  part  of  the 
lalimentary  tract,  and  cause  gi'ave  trouble  by  setting 
•up  ulceration,  with  the  subsequent  formation  of  faecal 
abscesses  or  fistulae,  or  may  induce  peritonitis;  yet, 
withal,  they  seldom  entirely  obstruct  the  calibre  of 
the  intestine.  A  more  frequent  cause  of  obstruction 
is  a  gall-stone,  and  it  is  probable  that,  when  it  is 
of  sufficient  size  to  become  impacted,  it  has  gained 
the  cavity  of  the  bowel  rather  by  ulcerating  from  the 
gall-bladder  into  the  duodenum  than  by  passing  along 
the  gall-duct,  for  it  is  difficult  to  conceive  tha.t«u  ^^^xife 
which  would  traverse  the  latter  could  \Ao<^  >i\i'ei  ^\». 
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InteKtinal  calculi,  or  eiiterolitlies,  are 
rence,  tfaey  are  iisimlly  composed  of  phosphatic  de- 
posits formed  around  Bom.e  foreign  body^,  or  of  masaeK 
of  bail'  or  fibre  ;  these  latter  are  geneiuUy  met  with 
in  hysterical  subjects  or  lunatics.  In  other  eaten 
the  calculi  are  composed  of  vegetable  matter,  or  of 
ma.Rses  of  insoluble  salt»,  such  as  ma^esia,  whivh 
have  been  taken  medicinally.  Any  of  these  forma  of 
euterohthes  may  attain  great  size,  and  completely 
obstruct  the  bowel. 

FiBcal  accumulation  is  the  result  of  long-continued 
uud  neglected  consttpatiou,  and  is  seldom  seen  in 
early  life.  The  accumulation  is  necessarily  gradualr 
»jid  is  most  contmon  in  the  ciecum,  sigraoid  flexure, 
iUid  rectum.  In  sueh  cases  the  intestine,  iphioh  ia  ■ 
already  feeble  and  glow  to  contract,  becomes  still 
moi-e  paralysed  by  the  distension  and  pressure  of  the 
contiomed  mass,  and,  should  the  condition  remaio 
uurelieved,  complete  cessation  of  oil  peristalsiB  re- 
sults. In  addition  to  the  mechanical  blocking  of  the 
bowel,  the  fsscal  mass,  which  becomes  harder  and 
dryer  the  longer  it  is  retained,  causes  inflammation 
and  ulceration  of  the  intestine,  and,  subsequently,. 
localized  chronic  perittjnitis,  the  gut  above  the 
obstruction  becoming  also  immensely  distended.  In 
other  cases  fjecal  masses  not  large  enough  to  occlude 
the  intestine  remain  in  the  ciecuni  and  keep  up  pef' 
sistent  initation,  perhajjs  for  months. 

Stricture  of  the  intestine. — Except  iu  the 
I'ectum,  stricture  is  rai-e,  and  the  foiins  of  narrowing 
in  this  part  of  the  bowel  will  be  dealt  with  morf 
fidly  in  the  chapter  on  Diseases  of  the  Rectum.  The 
simple  strictui'CB  of  the  intestines  are,  like  those  of 
other  mucous  canals,  ca.used  by  the  conti-action  of 
scar  tissue  at  the  seat  of  previous  ulceration,  those 
ulcers  which  are  most  often  followed  by  siich  contrac- 
tion being  the  dysenteric,  the  cataiThal,  the  tuber- 
cidar,  and  the  syphilitic.  The  strictures  cjtused  by 
tlie  two  fii-st  of  these  ai-e  moat  comroaw  m  "Cae  \wm{}= 
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intestine ;  those  by  the  two  latter,  in  the  lower  part  of 
the  ileum  and  the  csecum. 

Tumours  of  the  intestme  (not  including  the 
rectum). — Both  innocent  and  malignant  tumours  are 
met  with  in  the  intestine,  the  latter  being  unfor- 
tunately the  more  common. 

Of  the  innocent  gi-owths,  the  simple  glandular  poly- 
pus is  of  most  frequent  occurrence.  It  is  seen  in 
children,  and  is  sometimes  multiple.  Its  common 
site  is  the  lower  part  of  the  ileum  and  the  colon.  It 
is  seldom  large  enough  to  obstruct  the  bowel,  but, 
as  already  mentioned,  may  cause  intussusception. 
Kbrous,  nsevoid,  and  fatty  growths  are  very  rare. 

Malignant  tumours  are  much  more  common  in  the 
large  than  in  the  small  intestine.  They  are  almost 
invariably  carcinomatous,  and  frequently  belong  to 
that  variety  of  malignant  growth  to  which  the  name 
of  adenoid  cancer  has  been  given.  These  growths 
become  more  common  the  nearer  we  approach  to  the 
anus,  but  are  more  frequent  in  the  csecum  than  in  the 
ascending  colon.  They  cause  much  induration  and 
narrowing  of  the  intestine,  with  the  formation  of  a  so- 
called  "  cancerous  stricture."  The  growths  themselves 
ulcerate,  and  may  furnish  a  discharge  of  blood-stained 
and  foul  fluid  from  the  anus.  Above  the  stricture  the 
gut  becomes  dilated,  inflamed,  and  often  ulcerated,  so 
that  perforation  of  the  bowel  and  acute  purulent  peri- 
tonitis frequently  induce  a  fatal  termination.  On 
post-mortem  examination,  it  is  by  no  means  rare  to 
iind  no  secondary  growths  in  any  of  the  viscera,  and 
in  a  considerable  number  of  cases  there  is  no  glandular 
affection.  In  some  cases  the  growth  is  tuberous,  and 
protrudes  into  the  cavity  of  the  bowel ;  in  others,  it 
forms  a  hard  ring  in  the  wall  of  the  gut  itself. 

Pressure  on  the  bowel  from  without  by 
tumours,  &C» — ^This  is  not  a  common  cause  of  oIh 
struction,  for  the  bowel,  being  in  most  parts  movable, 
is  not  readily  compressed.  Cancerous  growths,  iv^YSi. 
their  tendency  to  Hx  and  adhere  to  tYve  \i\a's>\xfi®»,  Tc^syc^^ 
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often  cause  obstruction  than  innocent  tumours,  and 
as  examples  may  be  quoted  cancer  of  the  pancreas, 
spleen,  kidney,  and  liver.  In  other  cases,  uterine, 
ovarian,  or  prostatic  tumours  compress  the  bowel,  and 
in  yet  another  class  the  obstruction  is  caused  by  the 
pressure  of  pus.  Thus,  I  have  seen  a  case  in  which  an 
abscess  which  formed  in  Douglas's  pouch  as  the  sequel 
to  rectal  stricture  and  ulceration  caused  such  pressure 
on  the  bowel  as  to  induce  death  by  obstruction,  and 
other  similar  cases  have  been  recorded*  Occasionally, 
the  glandular  tumours  which  result  from  "tabes 
mesenterica  "  attain  a  sufficient  size  to  compress  the 
bowel,  to  which,  in  addition,  they  may  contract  adhe- 
sions. 

Chronic  peritonitis. — In  tubercular  disease  of 
the  peritoneum  it  is  by  no  means  uncommon  for  the 
<;oils  of  intestine  to  become  matted  to  one  another 
and  to  the  enlarged  glands  which  are  often  present. 
In  consequence  of  this  matting,  a  chronic  form  of 
obstruction  may  supervene.  The  condition  is  most 
common  in  young  people.  In  another  class  of  cases 
the  peritoneal  inflammation  is  dependent  upon  dis- 
seminated new  growth.  This  is  most  frequently  seen 
in  connection  with  malignant  ovarian  disease,  but  in 
some  cases  the  growth  is  primary  in  the  serous  mem- 
brane. 
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CHAPTER  LX. 
BXSBASBS   or  TBB   BBCTUM. 


Imperforate  anus  results  from  imperfect  union 
between  the  rectum  above  and  the  posterior  part  of 
the  cloaca  common  to  the  uro-genital  aperture  and 
the  hind  gut  below. 

The  deformity  exists  in  varying  degrees.  In  some 
cases  there  is  an  anal  depression,  at  the  bottom 
of  which  a  membrane  forms  a  septum  separating 
the  anus  from  the  rectum,  or  else  the  anus  itself 
is  occluded  by  a  similar  membrane,  which  extends 
backwards  from  the  scrotum  to  the  coccyx.  In  other 
cases,  again,  the  anus  and  rectum  are  continuous, 
but  the  gut  is  much  narrowed  at  the  point  of  their 
junction,  and  occasionally  the  anal  orifice  is  obstructed 
by  a  longitudinal  fold  of  skin  extending  from  the 
cocc3rx  to  the  scrotum,  and  bisecting  the  anal  aper- 
ture. 

In  more  severe  examples  the  anal  apeiture  is  sepa- 
rated from  the  rectum  by  fibrous  tissue  an  inch  or 
more  in  depth,  whilst  in  some  instances  the  rectum 
itself  is  completely  undeveloped.  Not  infrequently 
the  rectum  opens  into  the  genito-urinary  tract — in 
the  female  into  the  posterior  wall  of  the  vagina,  and 
in  the  male  into  the  prostatic  urethra ;  more  rarely, 
the  opening  is  into  the  bladder  itself.  Those  cases  in 
which  there  is  no  passage  for  f seces  terminate  ia^jd^tX-^ 
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uiilew)  subjecteil  to  stir^icul  treatment,  the  iufaot 
dying  from  vomiting  aud  exhaustion,  or  from  ruptur*' 
of  the  cieciim  or  colon  ciiiiGed  by  over-distenaion. 

HSMOXXHO  ID  S. 

llKnn>rrhoids,  or  piles,  constitute  one  of  the  most 
eomcifm  of  tlie  diseaseB  to  whicli  the  rectum  is  liable, 
A  hiemoiTLoid  in  essentially  a  dilated  or  varicose  vein, 
or  more  often  a  collection  of  such  veins.*  According 
to  their  aituation  relative  to  the  anal  orifioe,  piles  8W 
calleil  external  or  internal,  but,  although  it  is  not  nn- 
coromon  to  find  interaal  piles  existing  alone,  external 
pili-s  are  almost  always  ivisociated  with  the  internal 
viiriety. 

External  pilei  are  covered  by  skin,  and  are 
generally  multiple.  "When  not  inflamed,  they  give 
riHe  to  but  little  trouble,  and  present  themselves  as 
swollen  tabs  of  skin  around  the  anal  orilice.  When 
inflamed,  they  form  purple,  shiny,  tense,  rounded 
masses,  causing  much  pajn  and  rectal  tenesmus.  If 
removed,  they  are  found  to  consist  of  a  looped  varicose 
vein  auiTounded  by  flbrous  tissue,  the  quantity  and 
densenesa  of  which  depend  upon  the  frequency  with 
which  the  pile  has  been  the  seat  of  inflanuuatioD. 
Very  commonly,  the  blood  in  the  vaiicose  vein  clots 
when  the  latter  becomes  inflamed,  and  occasionally 
suppuration  or  sloughing  terminates  the  existence  of  a 
htemoirhoid. 

Internal  piles  var>-  iu  structure,  for,  althoufh 
all  are  composed  of  dilated  vessels,  the  arrangement 
and  character  of  the  latter  are  not  always  identical. 
They  may  conveniently  be  divided  into  (a)  capillary, 
(6)  venous,  (c)  arterial. 

Capillary  piles  are  small,  sessile  swellings,  with  n. 
papillated,  mulberry-like  suiface  which  reiulily  bleedii. 
This  hemorrhage,  which  is  common  in  all  cases  of 
internal  piles,  is  readily  accounted  for  when  we  con- 
nider  tliat  the  latter  are  covered  by  thin  mucoua 
inembi'aiie  only,  and  not  \rj  stm,  as  b.tc.  *vfe  ^iKxx^nbI 
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\  taxes,  and  that,  in  addition,  tliey  are  exposed  to  the 

pressure  and  imtetion  of  the  hardened  fteces  of  the 

rectum.     Children  are  but  seldom  the  subjects  of  piles, 

but  when  such  is  the  case  it  is  the  capillitry  pile  which 

s  almost  always  f  oimd. 

VenoiUt  pileH  ai-e  theuioHt  commou  of  tite  internal 

^  htBrnoirhoids.     They  ai-e  uaiiaUy  multiple,  ami  extend 

I .  from  just  inside  the  anal  margin  to  a  distance  of  o 

I  two  inches  up  the  rectum.    They  form  irregujai 

I  culated  swellings,  purple  in  colour,  soft  ii 

L  and  not  so  prone  to  bleed  profusely  as  the  capillai 


Tbeli 


Kraxiety.     On  section  after  removal,  they  1 

■  l^e   composed  almost   entirely   of  irreguli 

f  veioB,  surrounded  by  but  little  fibrous  tissue,  and  a 

I  few  small  arterioles. 

Arterial  piles  ave  comparatively  rare.  They  are 
I  generally  lai'ge,  distinctly  pedunculated,  smootli  and 
I  slippery  on  the  surface,  and  readUy  bleed  per 
[  tallum  if  sciatched.  They  contain  sirtetvfes.  <A 
I  ^liefahle  size,  as  well  as  varicose  veins. 
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The  cancel  of  hsmorrhoidB  are  numerous,  bak,m 
jpsneral  terms,  it  may  be  said  that  they  are  induced  by 
iinything  whicli  impedes  the  I'etiu-n  of  blood  from  tie 
I'ectum.  It  should  be  remembered  that  most  cf 
the  rectal  veins  open  into  those  of  the  portal  siystani, 
juid  that,  as  the  latter  have  no  valves,  the  blood- 
pressure  at  the  most  dependent  pai-ts  of  the  rectal 
vessels  is  necessarily  considerable.  la  addition,  tie 
veins  of  the  rectum  run  in  a  submucous  tissue,  whidi 
is  more  than  usually  lax  and  yielding — a  condition 
which,  although  necessary  on  account  of  the  am- 
stantly  varying  distension  of  the  rectum,  nevertheles 
gives  bnt  little  support  to  the  veins.  Chi-onic  c 
pation,  which  is  one  of  tbe  most  fertile  causes  of  piles, 
indiices  them  in  more  ways  than  one.  First,  the 
fiscal  masses  compress  the  veins  directly,  undiSecondly, 
the  thickening  of  the  muscular  coat  of  the  rectum,  ' 
which  often  results  from  its  distension,  causes  an 
increased  difficulty  in  the  flow  of  blood  from  the  veins 
of  the  submucous  tissue.  ] 

But  the  pressure  on  the  rectal  veins  is  often  caused    ' 
hy  diseased  conditions  of  the  i-ectum   itself,  and  it   j  i 
should  always  be  rememliered  that  almost  any  disessa   I ' 
of  the  rectum  may  he  complicated  by  piles  j  this  is  »    1 1 
fact  that  has  more  than  a  pathological  importance,  for,    v. 
if  it  is  not  recognized,  the  more  serious  mischief  may    1 
Ije  overlooked,  and  an  operation  be  undertaken,  for    I 
the  cure  of  piles  when  the  latter  are  perhaps  but  a    | 
(implication  of  a  rectal  Rtiictui-e  or  new  growth.     In    I 
some  cases  pressni-e  on  the  I'ectnm  may  be  caused  by    \ 
a  pregnant  uterus  or  a  uterine  fibroid,  and  in  old 
men  by  an  enlarged  prostate.     The  impediment  to 
the  portal  circulation   caused  by  a  congested  liver, 
often  the  leault  of  excessive  iudtdgence  in  food  and 
drink,  and  still  moi'e  that  caused  by  cirrhoaia  of  the 
liver,  tends  to  cause  piles,  whilst,  in   addition,  the 
conditions  which  produce  a  more  general  congestion  of 
the  venous  system,  such  as  diseases  of  the  bee 
langs,  also  exercise  some  \i\ft\\ente 
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Lastly,  sedentary  occupations  and  a  feeble  state  of 
health,  with  loss  or  impairment  of  healthy  muscular 
tone,  such  as  is  sometimes  induced  by  residence  in  hoi 
climates,  must  be  mentioned  as  causes  of  haemorrhoids, 
and  it  is  probable  that  heredity  is  not  without  some 
influence,  for  in  not  a  few  cases  haemorrhoids  occur 
in  several  members  of  the  same  family. 


The  abscesses  which  are  common  in  the  neighbour- 
hood of  the  rectum  and  anus  fall  naturally  into  two 
divisions — ^those  which  are  superficial  and  those  which 
are  deep.  To  the  former  the  name  of  anal  abscess  is 
often  applied,  for  they  develop  in  the  folds  of  skin 
which  surround  the  anus.  They  never  attain  any 
great  size,  and  readily  burst  externally ;  if  they  burst 
internally  as  well,  the  most  usual  place  for  the  forma- 
mation  of  the  internal  opening  is  the  line  of  separation 
between  the  external  and  internal  sphincters,  i.e.,  just 
within  the  anus  itself. 

The  deep  or  ischio-rectal  abscesses  are  formed  in 
the  fossa  of  that  name.  They  are  situated  beneath 
the  deep  fascia,  and  show  but  little  tendency  to  come 
to  the  cutaneous  surface,  meeting  with  less  resistance 
in  theii-  extension  toward  the  bowel,  into  which  they 
often  burst  above  the  upper  margin  of  the  internal 
sphincter,  i.e.,  about  an  inch  and  a  quarter  to  an 
inch  and  a  half  up  the  rectum.  Their  formation  is 
accompanied  by  much  brawny  swelling,  with  indura- 
tion and  pain. 

Both  anal  and  ischio-rectal  abscesses  may  result 
from*  injury  or  exposure  to  wet  and  cold.  Usually 
the  injury  is  applied  from  without,  but  the  presence 
of  hard  and  sharp  foreign  substances  in  the  rectum 
provides  another  source  of  traumatism,  for  by  their 
passage  through  the  mucous  membrane  they  may 
allow  of  the  escape  of  minute  quantities  of  faecal 
matter  into  the  cellular  tissue,  and  thus  promote  su\;h 
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puration.  The  anal  abscesses  appear  to  owe  their 
commenceiueiit  in  many  cases  to  the  uritation  caiued 
hj  want  of  cleaulineae  in  this  region. 

A  fistula  in  ano  ie  the  i-esult  of  aU  unhealed  abscess, 
and  just  as  there  are  two  kinds  of  alwcesses,  bo  an 
there  two  kinds  of  fiRtuUe.  It  must  not  be  supposed 
that  all  abscesses  in  the  neighbourhood  of  the  rectnm 
i-efuse  to  heal,  for  such  is  not  the  case,  but,  as  a  veej 
lai^e  number  of  them  lead  to  the  formation  of  fistuk, 
it  is  evident  that  some  common  cause  or  causes  nrast 
be  present  in  all  cases.  One  of  the  most  constant  d 
these  is  the  perpetual  movement  of  the  parts,  for  net 
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rinly  are  the  walls  of  the  abscess  drawn  upon  Aaiaf 
(lefffication  or  the  passage  of  flatus,  but  the  perineua 
is  ke^  in  motion  by  any  violent  respiratory  act,  an' 
especif^ly  by  coughing.  Another  fertile  source  d 
fistula  is  the  pajssage  of  fiecal  matter,  and  the  irritBtira 
which  is  thereby  set  up  whenever  the  absce^-cavi^ 
communicates  with  the  bowel.  The  association  li 
listula  with  phthisis  finds  an  explanation  in  tke 
pi'esenee  of  U\berc\ilar  ulceration  of  the  rectum  in 
this  disease.  TVio  xxVcet,  Wiivik  Ss,  %«iv«nIlY  lawH 
with  undermined  w\ge»,  ^«si\\s'Ob».  «aa.-^  ANwi. 
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xuatter,  as  aireiuly  mention e<l,  and  OLiises  suppurati 
Afound  the  gut.  Lastly,  as  in  the  case  of  piles,  it 
muBt  constantly  he  kept  in  niind  that  a  fistula  may  be 
but  a  complication  of  some  other  rectal  disease,  such 
«£  simple  or  cancerous  stricture,  syphilitic  ulceration, 
fissure,  (fee. 

Thi'ee  chief  varieties  of  fistula  ai-e  described- 
complete,  the  blind  external,  and  the  blind  internal. 
A  complete  fistula  ii  one  which  opens  both  extemHlly 
through  the  akin  and  internally  into  the  bowel ;  etrictly 
speaking,  this  is  the  only  foi-m  of  true  fistula,  the 
others  being  Kinuses.  A  blind  external  fistula  is 
one  which  opens  estemally  alone,  but  ia  "blind" 
towards  the  rectum,  and,  conversely,  a  blind  in- 
ternal fistula  has  an  opening  into  the  rectum  alone, 
and  none  through  the  skin.  The  external  opening  is 
usually  close  to  the  anus,  btit  in  some  cases  is  situated 
at  a  distance  of  sevei'al  inches,  or,  in  rare  instances, 
as  far  away  as  the  gi-eat  trochanter.  In  healthy  sub- 
jects this  opening  is  small,  and  from  it  protrudes 
a  small  mass  of  healthy  florid  granulations.  In 
phthisical  patients  the  ii[jerture  is  often  large  and 
ragged,  the  skin  undermined  and  purple,  and  the  base 
devoid  of  liealtliy  graniilatiimn,  and  secreting  a  little 
ivatery  pus. 

The  position  of  the  internal  opening  depends 
<;hieily  on  the  kind  of  abscess  which  has  preceded  the 
fistula.  If  on  anal  one,  then  the  aperture  is  j  ust  inside 
the  anus,  between  the  exteraal  and  internal  sphincterH ; 
whilst  if  an  ischio-rMital  one,  the  opening  is  placed 
above  the  internal  sphincter,  and  is  sometimes  as  much 
as  three  or  even  four  inches  from  the  anus.  The 
character  of  this  orifice  difTers,  as  does  that  of  the 
estemal  one,  according  to  the  constitutional  condition 
of  the  patient.  The  fistulous  track  itself  is  lined  at 
finrt  by  the  granulation  tissue  of  the  shrunken  abscess- 
cavity,  but  in  cases  of  lung  standing  the  wall  becomes 
thickened  by  fibrous  tissue,  and  the  canal  is  lined  by 
!V  dense  cicatricial  inemhrnne,  showing  no  \«i\4.«W3^ 
triatevei'  to  heal.  I 
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i.  tiiiLiila  chiefly  causes  trcable  hy  the  dischoi^  of 
mattpr  and  tiie  tnrontuieDCe  of  flatus  and  fxcee.  but, 
if  it  i>e  negle<-.te<l,  furtti«r  mischief  will  ensue.  On 
account  of  the  occa«ioiiid  blocking  of  the  track,  pueii 
liable  to  be  retained  at  times,  frc«h  abecesscE  form, 
and  either  burnt  iigain  tluvugh  the  old  opMiing  or  elK 
point  in  freith  places.  In  this  way  other  fistnlom 
tracts  ni'e  produced,  whicli  in  many  cases  {ona  bnuKk- 
ing  chiiiinels  leading  from  the  original  fdnu^L     Astlu> 
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tifjulile  IB  continuous  so  long  as  it  is  allowed  to  remain 
untreated,  Additional  openings  form  in  the  bowel,  {hf 
jnuooUH  niemlmine  is  destroyed  by  ulceration,  and  tlie 
Bubmui^oiis  and  muscular  coats  ate  infiltrated  by  fibrous 
tisRUe  and  other  inflammatoiy  products.  lu  this 
manner  the  lower  poi-t  of  the  bowel  is  converted  into 
a  tough  fibrous  tube,  incapable  alike  of  properly 
retaining  ftM'es  and  of  transmitting  them,  for  the 
8phinotp|-a  c*iise  to  act,  not  only  because  they  are 
jmrt]y  deslixiyetl,  bvd  also  because  the  mucous  surface 
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•no  longer  maintains  its  normal  sensibility,  and  thus 
the  presence  of  faecal  matter  is  not  recognized  by  the 
patient,  and  does  not  excite  the  natural  reflex  con- 
traction of  the  muscles.  On  account  of  the  contraction 
of  the  newly  formed  fibrous  tissue,  much  narrowing 
may  ensue,  and  thus  lead  to  the  development  of  a 
stricture.  Some  few  cases  terminate  fatally  from  ex- 
haustion, caused  by  profuse  suppuration ;  others,  from 
acute  peritonitis  consequent  on  the  perforation  of  an 
ulcer  through  some  part  of  the  rectum  covered  by 
peritoneum. 


In  fissure  of  the  anus  there  is,  as  the  name  implies, 
a  crack  or  fissure  at  the  anal  orifice.  In  very  many 
cases  no  other  cause  is  apparent  beyond  chronic  con- 
stipation, and  it  is  probable  that  the  disease  generally 
results  from  over-distension  by  hardened  masses*  of 
faeces.  In  some  instances  the  fissure  is  slight  and 
readily  heals  even  without  treatment,  but  usually 
it  extends,  and  shows  little  tendency  to  spontaneous 
cure.  The  common  situation  of  a  fissure  is  the  pos- 
terior margin  of  the  anus ;  it  usually  reaches  about 
half  an  inch  or  more  up  the  bowel,  and  an  examina- 
tion may  show  that  it  is  complicated  by  the  presence 
of  either  piles  or  a  polypus.  It  is  of  some  importance 
to  recognize  such  a  complication,  for,  if  the  growth  be 
not  removed,  the  treatment  of  the  fissure  is  liable  to 
prove  abortive.  Fissures  cause  much  pain,  which  is 
especially  severe  after  defaecation,  and  it  is  supposed 
that  both  this  symptom  and  their  slowness  to  heal 
are  alike  accounted  for  by  the  exposure  of  nervous 
twigs  in  the  floor  of  the  fissure. 

VXiCB&S   or  TBB  &BCTUM. 

Simple  ulceration  of  the  rectum  is  usually  of  trau- 
matic origin,  and  is  the  result  of  the  presence  of 
hardened  masses  of  faeces  or  of  foreign  bodies  in  the 
rectum.     The  ulcer  is   usually  single,  an^  xcia:^  \v^ 
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HituateJ  at  hhj  pait  of  the  circumference-  o 
buwel  It  IS  seldom  larger  thaa  u.  shilling,  andisrf  ' 
no  refjwlar  shape ,  it*,  ha.se  nnd  etlgea  are  neitLer  indu- 
rHted  nor  unduly  promu«iit.  As  already  mentioaed, 
ulceration  of  the  rectum  may  lend  to  the  formation 
<if  a  fittula,  and  thehstuln,in  its  turn,  maybe  followed 
by  an  ulceration  which  extends  up  the  rectiun,  and 
BotnetimeR  involves  the  niacoUH  membrane  in  the 
greater  part  nf  its  length. 

Syphilitic  ulceration  is  more  common  in  women 
jji_  ,2,  than  in  men,  and  is  usuallya 

tei-tiaiy  affection.  It  may,  Uow- 
ever,  be  said  at  once  that  cs3« 
iir«  attributed  to  syphilis  b 
which  there  is  no  evidence  of 
this  disease,  and  it  is  probable 
that  many  inetancee  of  oo-called 
syphilitic  diEease  are  really  ej- 
amples  of  simple  ulceration 
extending  up  the  gut,  bs  alreadj 
described  in  the  chapter  on 
Fistula. 

In  typical  syphilitic  diaeaae 
the  mucous  membrane  of  the 
rectum  is  thickly  studded  with 
small  oval  or  rounded  ulcers, 
of  a  pea  or  a  lentil. 
.  These  have  at  first  but  little 
L  in-duration  of  their  bases,  and 
'  the  edges  are  sharply  cut,  and 
not  overhanging  lite  those  of  & 
tubercular  ulcer.  By  their  increase  in  size,  these  ulcers 
coalesce,  and  thus  the  mucous  membrane  is  destroyed 
over  an  area  of  irregular  shape.  The  infiltration  of 
the  rest  of  the  rectal  wall  by  the  products  of  inflam- 
mation renidts  after  a  time  in  the  production  of 
fibmuB  tissue,  and  is  followed  by  induration  and 
contraction  of  the  calibre  of  the  gut.  The  ulceration 
tends  to  spread  vip  t\ie  'W«<;\,  a.ni  \ii  ^.'toa  -su^y  there 
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dfi  first  a  destruction  of  the  mucous  lining  and  then 
s,  formation  of  fibrous  tissue,  which  may  in  time 
implicate  the  rectum  in  its  whole  length.  The  dis- 
-charge  from  the  ulcerated  surface  is  often  very- 
profuse,  and  in  some  cases  the  ulcers  penetrate  deeply 
into  the  surrounding  parts.  In  consequence  of  this 
penetration,  fistulse  are  liable  to  form,  and  in  some 
cases  extend  into  neighbouiing  organs,  such  as  the 
iragina  or  the  bladder.  If  an  ulcer  penetrates  the 
rectal  wall  where  the  latter  is  covered  by  peritoneum, 
acute  suppurative  peritonitis  quickly  ends  the  patient's 
life.  In  other  cases  death  results  from  exhaustion. 
In  connection  with  this  subject,  it  may  be  mentioned 
"that  in  secondary  syphilis  the  anus  is  very  frequently 
iihe  seat  of  condylomata  or  mucous  tubercles,  such  as 
have  been  more  fully  described  in  the  chapter  on 
:Syphilis. 

Tabercular  ulceration  of  the  intestine,  and  the 
rpart  it  plays  in  the  production  of  fistulae,  have  already 
been  described,  and  it  now  only  remains  to  mention 
briefly  the  other  and  rarer  causes  of  ulceration.  These 
are  chiefly  dysentery  and  catarrh,  for  the  ulcera- 
tion which  is  the  almost  constant  accompaniment  of 
new  growths  is  better  dealt  with  in  connection  with 
tumours  of  the  rectum.  Dysenteric  ulceration  is  often 
very  chronic,  and  may  persist  for  years.  The  scars 
left  by  it  are  frequently  pigmented.  In  rare  cases 
it  causes  penetration  of  the  rectal  walls,  with  the 
formation  of  fistulae.  It  is  peculiarly  liable  to  be 
followed  by  abscess  of  the  liver. 

STRZCTmtB  or   TBB  BBCTTTM. 

Kectal  stricture  results  either  from  inflammation 
and  ulceration  or  from  the  presence  of  new  growths. 
Any  of  the  varieties  of  ulceration  described  above  may 
result  in  the  formation  of  a  simple  stricture,  which,  in 
addition,  may  ensue  upon  pelvic  cellulitis  or  other 
forms  of  inRammation  connected  mtYi  \^\iQ  l^tsi^Ssk 
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gpnital  organs.  In  some  nutes  stricture  close  to fl 
luinl  orifice  ifi  dependent  iii>on  imperfect  development 
of  the  communuwtion  l>etween  the  bowel  and  the  skin 
Eurfnce.  Occasionally,  Ktncture  reatdts  fi^m  the  too 
free  removal  of  skin  in  operntioDS  upon  htemorrhoiilE. 

Stricture  occnrs  in  aU  parts  of  the  rectum,  luv) 
mny  be  either  annular  or  tubului-.  Id  the  former, 
there  is  a  narrow  ring-like  contraction  of  the  gut ;  in 
the  latter,  the  rectaJ  walls  are  infilti-ftted  in  a  oon- 
Kiderable  part  of  their  length.  In  many  cases  in  vhicb 
there  has  been  eKtenMve  iilceraition,  and  the  Htricture 
is  of  loug  standing,  the  lowest  portion  of  the  gut  b 
found,  when  examined  by  the  finger,  to  be  exiremel; 
rough  and  irregular,  the  walls  being  exceedingly  haul 
aud  resistant,  and  tlie  bowel  fixed  to  the  Hurroundiag 
parts.  The  rectum  above  the  stricture  becomes  greatly 
hypertrophied  and  dilated  on  account  of  the  obstruc- 
tion to  the  passjige  of  fiet'es,  and,  on  account  of  the 
ret«Qtiou  of  the  latter,  is  liable  to  l>ecoine  infliuned 
and  ulcerated.  The  ulceration,  in  its  tiim,  is  followed 
by  contraction  of  the  scar  tissue,  and  thus  the 
stricture  extends. 

The  ulcerated  and  dilateii  condition  of  the  gut  abovp 
the  obstruction  afiords  a  ready  explanation  of  some  of 
the  most  typical  sjinptoms  of  stricture.  It  is  common 
in  these  cases  to  have  a  history  of  alternating  attnclu 
of  constipation  and  diarrhcea.  The  constipation  is  the 
result  of  the  accumulation  of  fffices  above  Uie  stricture, 
jind  it  is  the  prei^enee  of  the  ftecal  masses  which 
causes  irritation  and  catarrh  of  the  bowel,  resulting  in 
discharge  of  the  accimiulated  feces  mixed  with,  and 
liquefied  by,  the  secretion  of  the  intestine.  The 
uicemted  surface  altio  supplies  a  diBcharge  of  pus  and 
mucus,  which  collects  al>ove  the  sphincters,  and  causes 
frequunt  desire  to  defiecate,  the  patient  passing  a 
mixture  of  pus  and  blootU  Wlien  the  stricture  is  near 
the  anus,  the  motions  are  moulded  by  it  i-ather  than 
by  the  anal  orifice,  and  become  narrow  and  pipe-like; 
liut  if  'I'"  obatvuetion  te  in.  t\ie  w^^-c  ^art  of  the 
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Tectum,  tte  ftecea  collect  again  below  the  stricture,  are 
welded  by  the  muscular  rectal  wallsj  and  finally  shaped 
by  the  anas,  so  that  any  narrowing  which  has  been 
{H^>duced  in  the  passage  through  the  stricture  is  lost 
in  tfae  rectum  below  it. 

Stricture  of  the  rectum  may  end  fatally  in  more 
ways  than  one.  In  some  cases  the  discharge  from 
the  ulcerated  surface  causes  death  by  exhaustion  or 
amyloid  disease ;  in  othera,  additional  trouble  results 
from  the  implication  of  tbe  bladder  and  the  formation 
of  a  fiBtulous  communication ;  sometimes  peritonitis  is 
caused  by  the  penetration  of  an  ulcer  high  up  the 
bowel ;  and,  lastly,  the  opposition  to  the  passage  of 
fffioes  may  culminate  in  complete  intestinal  obstruc- 
tion. 

XmKOITBB    or    THB    BSOTOTK    AWI>   AWB. 

Tumours  of  the  rectum,  like  those  of  other  parts, 
are  either  innocent  or  malignant ;  the  former  will  be 
first  described. 


Papfflomata  are  sometimes,  though  not  frequently, 
met  with  around  the  anal  orifice.  Thej  \ftBs»i\V  X^va 
aante  appeamncee  bb  similar  growths  eteew\iewi,^«ia^'t, 
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>ii  the  SMiface,  not  indurated  nor  infiltmt- 
ing  the  8uiToimiling  tissues,  and  often  discharging  a 
watery,  blood-KtnineJ  flmd.  They  are  usually  small, 
hut  nccnsioiinlly  attuin  considerable  proportions.  They 
iifciir  riiiefly  in  iidiilts. 

Polypi  Jir"  found  at  nil  ages,  hut  ore  relatively 
common  in  children.    They 
J'lG.  lad.  are  either  (a)  glandular  or 

(b)  fihrouM.    The  glandTilar 
I  ySfev  or   adenomatoTiB  polypi  are 

■  ^  ^S\        usually  about  the  size  of  a 

^^^^K  y^ '  ^        gniall  hazel-nut,  are  attached 

^^^^^L      /\.  '  ■  .'i^  by  a  stalk  or  pedicle  which  if 

^^^^^P     S      'l^-^K^'^  ofteiiauiuchortwoinlength, 

^^^^r     [     i^^S  have  apapillated  surface,aDd 

^^^^^      ■  v^^^>Bv  ^^^  pi'one  to  bleed.   In  rarein- 

'""  stancesthey  are  multiple, and 

may  be  numbered  hy  him- 
dredfi,  extending  up  the  rec- 
tmn  as  far  as  the  linger  can 
reach ,  and  bleeding  profusely. 
On  microscopical  examina- 
tion, these  gl^duIar'growth» 
are  foimdto  consist  of  nume- 
rous Lieberkuhn's  follicles 
closely  set  in  a  matrix  of 
loose  fibrous  tissue. 

1   fibrous   polypi   are 


matouB  ones.     Their  surfaiie- 
A  Eeetum  with  Multipl..        ^^   smoother,    their    pedides 
GUndnlar  Polypi.  shorter,  and  their  tendency 

to  bleed  not  so  marked  ae  in 
the  case  of  the  glandular  polypi.  Sometimes  thej- 
attain  a  very  considei'abi©  size,  and  there  is  a  speci- 
men in  the  museum  of  St.  Bartholomew's  Hospital 
which  was  removed  by  my  friend  Mr.  Evevley  Taylor 
fronj  a  ffirl  of  about  twenty,  and  weighed  no  letis 
th  nd.     Such  L'a,!*s  m:*,  Vqwwjkv,  <ex.\:w((i<^'j 
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rare.  On  microscopical  examination,  these  polypi  are 
seen  to  be  composed  of  loose  connective  tissue ;  some- 
times they  are  very  soft,  and  contain  much  serous 
fluid  in  the  connective-tissue  spaces. 

I>ermoid  tumours  of  congenital  origin,  and  poly- 
poid in  shape,  have  been  occasionally  met  with  in  the 
rectum ;  they  are  sometimes  covered  by  long  silky 
hairs. 

Nseri  are  very  rare,  but  are  liable  to  be  dangerous 
to  the  life  of  the  patient  by  reason  of  the  copious 
hflBmorrhage  which  they  occasionally  cause.  Like 
similar  growths  in  other  parts,  they  are  met  with  in 
children. 

Malignant  tumours  of  the  rectum  are  practically 
always  carcinomata,  for  the  sarcomata  are  so  rare  that 
they  do  not  require  separate  mention.  But,  although 
all  the  malignant  growths  are  of  epithelial  origin,  they 
are  not  all  alike  either  in  their  physical  properties  or 
microscopical  structiu:e,  and  may  conveniently  be 
divided  into  two  classes — {a)  the  adenoid  or  glandular 
cancers  and  (6)  the  scin*hous  cancers. 

The  adenoid  carcinomata  have  been  shown  by 
Mr.  Cripps  to  form  the  greater  number  of  the  malig- 
nant tumours  of  the  rectum.  They  may  grow  in  any 
part  of  its  length,  but  are  of  more  frequent  occurrence 
in  the  lower  than  in  the  upper  part  of  this  poi-tion  of 
the  bowel.  They  grow  from  the  mucous  membrane, 
and  show  a  great  tendency  to  extend  into  the  lumen 
of  the  gut.  At  first  they  are  covered  by  the  mucous 
membrane,  and  form  soft,  partially  pedunculated, 
smooth  masses,  movable  on  the  deeper  part  of  the 
rectal  walls.  As  they  increase  in  size,  their  surface 
becomes  ulcerated  and  discharges  a  mixture  of  blood 
and  mucus,  their  deeper  portions  grow  into,  and 
gradually  implicate,  the  whole  rectal  wall,  and,  chiefly 
as  the  result  of  irritation,  they  become  more  firm  and 
indurated.  Their  growth  is  not  rapid,  and  may 
extend  over  periods  of  even  four  or  five  years  or  more* 
Sometimas  they  implicate  neighbourm^  oT^«cckS,«sA 
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t'uu^  fistulous  openings  into  the  bladder  or  vagina, 
or  on  to  the  neighbonring  cuttuieous  surface.  In 
some  instances  they  neither  infect  the  lymphatic 
glnnds  nor  cause  secondary  growths,  but  at  other  times 
the  reverse  is  the  case,  and  the  tiver  more  than  the 
other  viscera  is  liable  to  metastatic  deposits. 

On  microscopical  examination,  adenoid  cancers  are 
found  to  be  composed  of  a.  loose  fibrillar  stroma,  in 
which  are  embedded  numerous  tubular  glands  lined  with 
columnar  epithelium,  as  well  as  masses  of  epithelial 
cells  lying  loose  in  aSveoli,  and  not  forming  any  definite 


4 


on  ulcemted  n 


glandular  structure.  In  theae  tumours,  indeed,  there 
may  often  be  seen  aU  gradations  of  structure  between 
a  definit-e  adenoma  and  a  typical  carcinoma,  and,  as 
a  result,  there  are  many  irregularly  formed  and  im- 
perfectly developed  gland-tubules.  It  is  not  always 
easy  to  say  at  first  sight  whether  a  given  growth 
is  a  simple  adenoma  or  an  adenoid  cancer,  but  the 
point  may  be  settled  by  noticing  whether  or  not  the 
growth  implicates  the  submucous  and  mueculai"  coats; 
Jf  it.  fines  SO,  then  the  tnmu--nt  iftijs,t\ie\isoV^MY"^* 
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snaligtuiDt;  whereas  if  it  is  only  a  surface-growth,  not 
infiltrating  the  rectal  wall,  it  muBt  be  considered  a 
simple  gluidular  polyp. 

Sdxi^unu  cancers  are  more  common  in  the  lower 
than  in  the  upper  part  of  tlie  rectum.  Unlike  the 
adenoid  cancers,  they  do  not  tend  to  the  formation  of 
polypoid-like  masses  protruding  into  the  cavity  of  the 


SectiOD  of  an  Adenoid  Cttreinoma  ol  the  Bectum  ehow 
inK  tha  iireKnkr  cavltjeg  bned  by  CDluninar  epitliehnm 
(ZeiM,A) 

bowel,  but  rather  simply  mfiltrate  its  walls  Both 
the  glandular  cancers  and  the  scirrhous  growths  cause 
a  narrowing  of  the  cahbre  of  the  gut,  and  produce 
the  Bo-called  malignant  stricture  of  the  rectum,  but 
the  scirrhous  growth  is  much  more  dense  and  hbrous, 
and  by  its  contraction  renders  the  rectal  walls 
infinitelr  more  ngid  and  undilatabVe  tWn.  ioea  'Cftfe 
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The  mucouii  membrane  co?^^ 
iDg  the  tiimour  ulcenites  eai-ly,  and  exposes  a  readilj 
bleeding  surface,  which  dischai'ges  a.  foul-smelling  anil 
watery  seci-etion.  The  growth  may  extend  into  tJie 
neighbouring  vispera  and  tissues,  and  aometlmes  attains 
so  great  a  size  as  to  fill  the  lower  aperture  of  ths 
pelvis  and  compress  all  the  pelvic  viscera.  The  howel 
above  the  growth  becomes  dilated  and  ulcerated,  as  in 
the  case  of  other  strictures,  and  in  some  instances  the 
disease  is  complicated  by  the  f  oimation  of  fistulte  or  i^ 
piles.  Olandi^ar  enlargement  and  metastatic  growtbi 
are  of  common  occurrence,  and  death  ensues  eitiier  from 
visceral  disease,  or  else,  more  commonly,  from  eshauA- 
tion  induced  by  pain  and  profuse  discharge  or  from 
intestinal  obstruction.  On  microscopical  examinaticHi, 
these  tumours  show  the  dense  fibrous  stroma  arranged 
so  as  to  form  alveoli  of  iiTegular  shape  and  size,  BUCh 
as  are  common  to  all  scirrhous  growths.  The  epithelial 
cells  contained  in  the  alveoli  are  in  some  cases  spheri- 
cal  but  more  often  columnar  in  shape. 

PKOKAVSTTB    A.VZ    8T    KECTZ. 

The  former  of  these  terms  is  applied  to  an  abnormal 
protrusion  or  eversion  of  the  mucoids  membrane  of 

'  the  rectum  through  the  anal  orifice ;  the  latter,  to  an 

eversion  of  the  whole  thickness  of  the  rectal  wall. 

I  The  mucous  membrane  of  the  rectum  is  normally  so 

loose  that  it  protrudes  slightly  during  deftecation,  and 

I  anything  which  causes  excessive  straining  will  result 

in  excessive  protrusion  or  prolapse.  The  commonest 
cause  of  prolapse  of  the  anus  or  rectum  is  intestinal 
irritation  cau.sed  by  the  ingestion  of  unsuitable  food, 
and  we  thus  find  the  disease  most  often  in  unhealthy, 
ill-fed,  flabby,  and  rickety  children.  Any  disease  of 
the  rectum  may  be  complicated  by  prolajjse,  but  those 
which  most  often  induce  the  trouble  ai'e  rectal  poly- 

I  pus,  piles,  and  thread- worms.    Prolapse  is  jd.so  liable  to 

■  reaijt  from  any  disease  of  the  urinary  organs  wh^^_ 
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induces  straining,  and  is  common  in  children  suffer- 
ing from  phimosis  or  calculus. 

The  extent  of  the  prolapse  varies  greatly ;  in  some 
cases  only  a  small  fold  of  mucous  membrane  protrudes, 
whilst  in  others  several  inches  of  the  lower  part  of  the 
rectiun  projects  as  a  tube  from  the  anus ;  the  prolapse 
tends  to  increase  so  long  as  its  cause  remains.  At 
first  the  mucous  membrane  is  everted  only  during 
straining,  but  as  time  goes  on  the  sphincters  become 
lax  and  atonic,  the  attachment  of  the  mucous  mem- 
brane to  the  submucous  tissue  less  and  less  £rm,  and, 
finally,  the  bowel  is  more  often  prolapsed  than  not. 
The  result  of  the  constant  exposure  is  an  inflammation 
of  the  mucous  lining,  accompanied  by  a  catarrhal 
discharge,  and  in  cases  of  long  standing  this  may  be 
"succeeded  by  ulceration  or  even  sloughing  of  the 
prolapsed  parts,  the  latter  being  usually  the  result 
of  a  strangulation  of  the  protrusion  by  the  anal 
orifice. 


This  is  a  tenn  applied  to  a  sensation  of  itching  and 
irritation  of  the  anus  and  surroiuiding  skin.  It  some- 
times complicates  piles,  or  may  result  from  the 
presence  of  rectal  worms,  but  is  most  often  caused  by 
over-feeding  and  its  accompanying  constipation  and 
congested  liver ;  it  is  also  common  in  gouty  subjects. 
As  a  result  of  the  irritation  and  consequent  scratch- 
ing, the  skin  may  become  eczematous. 


(    5o8    ) 
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PBRZTOirZTZS. 

Inflammation  of  the  peritoneum  may  be  either  acute 
or  chronic,  diffuse  or  localized.  The  acute  inflam- 
mations are  usually  also  diffuse,  but  the  chronic  aie 
not  necessarily  localized,  although  this  is  frequently 
the  case. 

Acute  di£Fa8e  peritonitis  is  a  septic,  spreading 
inflammation  of  the  peritoneum.  It  may  result  from 
such  causes  as  penetrating  wounds  of  the  abdominal 
wall;  extension  of  inflammation  from  neighbouring 
parts — e.g,,  from  the  cellular  tissue  in  cases  of  urinary 
extravasation ;  rupture  of  the  stomach  or  bowel  or 
their  perforation  by  ulcers,  tumours,  or  foreign  bodies, 
and  the  escape  of  the  intestinal  contents — so-called 
"  perforative  peritonitis ; "  rupture  of  abscesses  into  the 
peritoneum,  especially  of  perityphlitic  abscesses ;  gan- 
grene of  the  gut  following  strangulation  or  any  of  the 
varieties  of  intestinal  obstruction ;  and  septic  condi- 
tions of  the  system,  such  as  septicaemia  and  p3r8eniia. 

The  commencement  of  peritonitis  is  marked  by  a 
great  distension  of  the  vessels,  and  a  consequent  red- 
dening of  the  inflamed  part.  This  is  usually  very 
noticeable,  and  at  once  attracts  attention  when  the 
abdomen  is  opened  at  a  post-mortem  inspection.  As 
the  inflammation  progresses  the  redness  becomes  less 
noticeable,  the  surface  appears  dull,  and  on  closer 
examination  t\iis  a\\,eraXA.0TL  m  ^jolour  is  found  to  be 
the  result  of   exuda^ioiv,  ^\^^  ^jss^^^t^  'Owji  \s!&sssfi«i 
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parts  with  a  thin  layer  of  fibrin,  and  causes  the  surface 
of  the  intestine  to  assume  a  finely  granular  or  ground- 
glass  appearance.  Very  soon,  as  the  exudation  in- 
creases, the  serous  surface  becomes  flocculent,  and 
shreds  of  fibrin  in  the  form  of  a  fine  network  may  be 
seen  crossing  each  other  in  an  irregular  fashion.  The 
fibrin  also  causes  adhesion  of  the  folds  of  intestine,  so 
that  the  latter  are  found  to  be  stuck  together  and 
partially  fixed  to  the  parietal  peritoneum.  The  intes- 
tines themselves  are  greatly  distended,  and  contain 
large  quantities  of  gas — a  condition  which  results  from 
paralysis  of  their  muscular  coats. 

In  the  later  stages  of  septic  peritonitis,  the  serous 
cavity  is  more  or  less  filled  by  fluid,  which  at  first  is 
serous  and  blood-stained,  but  soon  assumes  a  flocculent 
appearance,  with  shreds  of  flbrin  floating  in  it,  and 
finally  becomes  purulent.  The  fluid  collects  in  the 
most  dependent  parts,  and  especially  in  the  pelvis, 
but  it  is  also  prone  to  become  localized  by  adhesions 
formed  between  the  intestinal  folds,  and  may  thus 
form  collections  shut  off*  in  parts  from  the  general 
peritoneal  cavity.  The  intestinal  walls  are  also  swollen 
by  exuded  fluid,  and  softened  so  that  they  are  easily 
lacerated ;  in  some  cases  the  distended  capillaries 
give  way,  and  cause  small  sub-serous  petechias  or 
ecchymoses. 

Microscopical  examination  shows  that  in  the  early 
stages  of  the  affection  there  is  an  exudation  of  serum 
and  leucocytes,  and  a  separation  of  the  endothelial 
cells  which  line  the  serous  membrane.  As  the  inflam- 
mation progresses  both  red  blood-cells  and  the  fibrin- 
forming  elements  of  the  blood  exude,  and  the  coagulated 
fibrin  is  deposited  on  the  inflamed  surface  or  floats  in 
flakes  in  the  exudation.  More  and  more  leucocytes 
make  their  appearance,  and  soon  the  fluid  is  so  laden 
with  them  as  to  become  sero-purulent  or  purulent. 
Sometimes  free  gas,  the  result  of  decomposition,  is 
found  in  the  abdominal  cavity.  In  acute  diffuse 
peritonitis  the  conditions  described  are  ioxm^  \r^  ^ji\ 
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[Muls  of  the  serous  nembiruie,  but  wliere,  as  is  ueually 
the  ntse,  the  inflammation  baa  ext«nded  from  some 
definite  place,  there  all  the  signs  will  be  found  num 
ararentnated  and  adrance*!  thmi  elsewhere. 

Peritonitis,  in  the  absence  of  treatment,  is  almoet 
invariably  fatal.  It  isaccompanied  by  severe  collapse, 
with  persistent  sicknesn  and  constipntion,  and  the 
general  symptoms  of  septic  poisoning.  In  othemise 
healthy  adults  there  is  usually  severe  pain,  and,  at 
first,  pyrexia  :  but  in  old  and  feeble  patients  there  i^ 
often  hut  little  pain,  and  the  temperature  is  frequently 
sub-normal. 

Sub-acute  and  chronic,  localised  peritoidti* 
commonly  results  from  iin  extension  of  some  inflam- 
miitoiy  process  in  or  around  one  of  the  viscera.  Thus, 
it  is  frequently  caused  by  infiammation  of  the  cellular 
tissue  around  the  oecum,  of  the  uterus  or  ovaries,  of  the 
bladder  in  tases  of  chronic  cjrstitis,  ic.  It  is  found  in 
the  neighbourhood  of  chronic  ulcers  of  the  stomadl 
and  duodenum,  and  around  the  liver  in  cirrhoets.  In 
another  class  of  cases  it  results  from  the  irritatjen 
of  new  growths — e.g.,  cancer  of  the  liver,  pattcreu^ 
Htomnch,  ikc. — or  may  be  set  up  by  contusion  of  any 
part  of  the  abdominal  wall. 

The  appearances  met  with  in  this  form  of  peritonitis 
are  very  similnr  to  those  seen  in  the  earlier  stages  of 
the  acute  form  of  the  disease  already  described.  The 
redness,  however,  is  less  marked,  and  the  exudation 
of  fluid  is  but  slight.  In  these  cases,  moreover,  there 
is  a  tendency  to  the  development  of  fibrous  adhesions, 
and,  in  place  of  the  :;light  stickiness  seen  in  the 
acute  infiammation,  there  is  a  formation  of  fibrous 
tissue,  which  caTises  fixation  of  various  viscera  to  one 
another  or  to  the  abdoniinal  parietes.  These  fibrous 
bands  are  in  some  cases  gradually  elongated  by  the 
constant  dragging  of  th«  attached  tissues,  and  may 
thus  at  some  future  time  be  a  cause  of  entanglement 
ttod  strangulation  of  intestine  in  the  manner  already 
described  iii  the  chapter  on  YnSftatrnKX  d\»A,T\iiA\E,u. 
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In  their  mode  of  formation  these  bands  do  not  differ 
from  the  fibrous  tissue  which  forms  the  scar  in  the 
case  of  a  wound ;  they  are  developed  from  the  exuded 
leucocytes,  and  the  blood-vessels  which  at  first  per- 
meate them  subsequently  shrivel  and  disappear. 

Chronic  diffuse  peritonitis  may  be  the  sequel 
of  habitual  engorgement  of  the  serous  membrane 
resulting  from  diseased  conditions  of  the  heart,  lungs, 
or  Kver;  it  is  also  met  with  in  cases  of  chronic 
interstitial  nephritis.  In  cases  of  disseminated  new 
growth — such,  e.g.,  as  results  sometimes  from  malig- 
nant ovarian  diseased-chronic  peritonitis,  with  effusion 
of  plastic  lymph  ani  the  formation  of  adhesions,  is  of 
<^mmon  occurrence.  The  changes  met  with  in  the 
localized  form  of  the  disease  are  seen  in  the  diffuse 
variety  spread  over  a  larger  area,  but  thickening  of 
the  serous  membrane  is  more  common  in  the  diffuse 
than  in  the  localized  affection.  Another  and  very  im- 
portant cause  of  chronic  diffuse  peritonitis  is  tubercle. 
In  examples  of  this  form  of  inflammation,  the  serous 
membrane  becomes  thickly  studded  with  grey  tubercles, 
-which  in  some  cases  are  present  in  such  numbers  as 
almost  to  completely  cover  the  whole  secreting  surface. 
There  is  much  matting  of  the  intestinal  coils,  and 
exudation  of  a' considerable  amount  of  fluid;  the' 
mesenteric  glands  are  commonly  much  enlarged,  and 
often  form  masses  of  large  size,  to  which  the  intestines 
become  adherent.  Tubercular  peritonitis  is  usually 
part  of  a  general  tuberculosis. 
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BA&B-XiZP    AITB  XJJmMFT    PAIiATB. 

The  causes  of  the  deformities  known  as  hare-lip  and 
cleft  palate  are  best  explained  by  reference  to  the 
development  of  the  face.  The  nose  and  mouth  at 
first  form  one  large  cavity,  which  is  subsequentlj 
partitioned  off  by  growths  from  its  roof  and  lateral 
boundaries.  From  the  roof  the  "  naso-frontal  process" 
descends,  and  from  the  tissues  forming  it  there  are 
developed  in  the  middle  line  the  nose  with  its  septum, 
the  central  portion  of  the  lip,  and  the  pre-maiollaiy 
bone,  or  that  portion  of  the  upper  jaw  which  carries 
the  incisor  teeth.  The  naso-buccal  cavity  is  thus 
separated  into  two  lateral  portions,  which  are  sub- 
sequently represented  on  each  side  by  the  nostril  and 
the  antrum. 

From  the  sides  of  the  common  cavity  two  other 
processes  simultaneously  develop,  and  grow  inwards 
towards  the  middle  line.  These  are  named  the 
"  maxillary  processes,"  or  the  "  superior  maxillary 
plates,"  and  from  them  the  cheeks,  the  sides  of  the 
lips,  and  the  whole  of  the  upper  jaw,  with  the  excep- 
tion  of   the   inter-maxillary  bone,   are   formed,  the 

cavity  of  the  nose  being  now  shut  off  from  that  of  the 

mouth  by  the  hard  palate. 
Both  hare-lip  and  e\^i.\j  ^«la.te  result  from  a  failure 

in  the  normal  \\moxv\iei\)^^^x^'Osi<bTkassRA^c^^  the 
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maxillaiy  processes.  If  that  part  of  the  latter  which 
forms  the  lateral  portion  of  the  lip  fails  to  join  on 
one  side  with  the  central  portion  of  the  lip,  a  "  single 
hare-lip  "  results.  If  the  failure  occurs  on  both  sides, 
the  hare-lip  is  said  to  be  double. 

If  the  two  maxillary  plates  do  not  fuse  in  the 
middle  line  of. the  palate  posteriorly,  the  uvula  is 
bifid  or  the  soft  palate  cleft.  If  the  failure  to  join 
is  more  complete,  the  hard  palate  is  fissured,  the 
fissure  being  in  the  middle  line  posteriorly,  but  run- 
ning to  one  side  or  another  of  the  inter-maxillary 
bone  anteriorly,  and  thus  is  seen  in  front  as  a  cleft 
between  the  lateral  incisor  and  the  canine  tooth.  In 
hare-lip  the  deformity  may  consist  of  nothing  more 
than  a  slight  notch  on  the  mucous  edge  to  one  side 
of  the  middle  line.  More  commonly,  however,  there 
is  a  greater  failure,  and  the  cleft  passes  through  the 
whole  depth  of  the  lip  and  perhaps  into  the  nostril. 
When  the  deformity  is  double,  the  central  portion  of 
the  lip  may  be  attached  to  the  end  of  the  nose. 

In  the  slighter  varieties  of  cleft  palate,  as  already 
mentioned,  the  soft  palate  alone  may  be  implicated, 
but  in  the  more  common  form,  where  the  cleft  extends 
to  the  bony  structures,  the  imperfection  results  in  a 
•communication  between  the  nose  and  mouth,  with 
-consequent  difficulty  in  swallowing,  and  sucking,  com- 
bined with  a  nasal  intonation  of  the  voice.  The 
reason  why  the  cleft  in  the  hard  palate  is  in  the 
middle  lino  behind,  but  to  one  side  in  front,  is  that 
the  posterior  parts  of  the  palatine  processes  are 
formed  from  the  maxillary  plates  alone,  whilst  the 
arch  is  completed  in  front  by  the  inter-maxillary 
bone.  The  fissure  behind  is  thus  a  cleft  between  the 
two  maxillary  plates;  in  front,  between  the  maxillary 
plate  and  the  naso-f  rental  process,  or  that  part  of  the 
latter  called  the  inter-maxillary  bone. 

The  nasal  septum  is  usually  attached  below  to  the 
palatine  process  on  tae  side  opposite  to  that  on  which 
the  deformity  occurs.     In  some  instanc^a,  Vo^^'^e^, 
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the  cleft  is  double  in  front,  the  inter-niaxillary  bone 
not  being  united  to  the  maxilliB  on  either  side,  in 
which  case  the  nasal  septum  also  is  unattached  except 
to  the  inter-maxillary  bone. 

It  only  remains  to  be  added  that  in  severe  examples 
of  cleft  palate  there  is  almost  always  hare-lip,  and  that, 
vice  veradf  bad  cases  of  the  latter  are  usually  compli- 
cated by  cleft  palate.  The  incisor  teeth  in  cases  of 
cleft  palate  are  commonly  undeveloped  or  imperfectly 
formed. 

MBiriXOOOB&B   Am    BirOBPBAXiOCB&B. 

Cerebral  meningocele  and  encephalocele  are  pro- 
trusiouH  of  the  cerebral  membranes  or  of  the  brain 
itself  through  abnormal  apertures  in  the  skull.  The 
most  common  site  for  such  a  protrusion  is  the  occipital 
I'egion,  just  behind  the  foramen  magnum.  In  other 
ciuses  the  tumour  appears  at  the  anterior  fontanelle; 
at  the  root  of  the  nose,  between  the  nasal  and  frontal 
lH)ne8 ;  at  the  biise  of  the  skull,  passing  into  the  nares 
or  pharynx ;  and,  lastly,  at  the  external  angles  of  the 
orbit. 

Tlie  monibranes  that  are  protruded  are  the  dura 
mat<^r  and  arachnoid,  the  cyst  being  distended  by 
ceivbix)-vspinttl  tiuid.  When  the  cyst  contains  brain 
matter,  the  latt<*r  is  generally  thrust  out  by  distension 
of  the  veutricles  witli  fiuid.  Meningocele  is  com- 
monly associated  witli  hydrocephalus. 


CHAPTER  LXIII. 

SPIXA    SXriSA. 

A  SPINA  EiFiDi.  is  a  congenital  deformity  of  the  spinal 
canal,  with  protrusjon  of  a  portion  of  its  contents  in 
the  form  of  a  cystic  tumour.* 

Tlie  bony  deformity  wbich  is  present  in  these 
casea  conaiata  of  a  deficiency  in  the 
lanmue  and  spines  of  one  or  more  ^'*'  ■^' 

vertebrse,  the  spinal    canal    being 
thus  left  unclosed  posteriorly.    The 
laminte  may  be  merely  stunted,  but 
in  bad  caaes  are  completely  everted 
BO  as  to  stand  out  at  right  anglea 
from  the  axis  of  the  apinal  column. 
As  rare  variationamay  be  mentioned 
—(a)  bony  outgrowths  from    the    | 
posterior  surface  of  the  bodies  of 
the  vertebrte  into  the  spinal  canal, 
which  may  protrude  through  the 
centre  of  the  cord  itself;  (6)  clear- 
age  of  the  body  of  a  vertebra,  and      poj'o 
protrusion  of  the  membranes  an-  fromacaBeofCBrnml 
teriorly.  Bpina  BSfld*,  Bhotring 

The  common  poiition  of  a  spina  J^B^d^i^o^p^ 
bifida  is  the  lumbo-sacral  region,  ceases. 

*  For  ft  full  ftccoant  oC  tbe  morlad  ftppeanncea  foiuid  in  different 
caaea  of  spina  tnfida,  «ee  ■  report  of  a  committee  ol  the  Ciinicti 
Society  in  voL  xviii.  of  Iheir  "  Beporis,"  from  whlcb  this  chapter 
baa  been  in  great  pert  compiled. 

1.1.  % 
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but  it  may  occur  in  any  part  of  the  spine.  In  most 
cases  some  five  or  six  of  the  vertebne  are  deformed, 
but  in  exceptional  instances  the  whole  of  the  lamiiuE 
are  deficient  from  the  atlas  downwards.  Between 
these  conditions  all  grades  may  be  seen. 

The  atmctnre  of  the  lac  and  the  composition  of 
ita  contents  differ  in  different  specimens,  and  allow 
of  a  subdivision  into  three  classes — first,  meningocele; 
second,  meningo-myelocele ;  third,  syringo-myelocele. 


Spina  Bifid*. — A  Meaingo-myelocele  One  briBlle  . 
bas  been  passed  from  the  aub-arachnoid  space  into  the 
sac,  and  anotberhaa  been  placed  bo aeuli  the  Bpiiul  cord 
just  befoie  the  latter  becomes  spread  out  on  the  opper 
part  of  the  enc-wall.  The  Slum  tenniuale  ie  atretcbed 
acrosB  the  Ciivity  of  the  ga*;,  aod  is  adherent  to  the 
most  posterior  part  of  the  latter. 

lu  Meningocele  the  sac  is  composed  of  dura  mater 
and  arachnoid,  but  contains  neither  the  spinal  cord 
nor  any  nerves,  and  is  distended  by  the  sub-arachnoid 
or  cerebro-spinal  fluid.  It  is  doubtful  whether  one 
layer  of  the  arachnoid  alone  is  ever  protruded,  though 
this  condition  baa  \)6eTi  4«&CT\bed,  In  such  cases  the 
sac    would  contain  tVe  axsj^-aoSi  SitiA. 
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In  Meningo-myelocele,  which  is  the  most  com- 
mon form  of  spina  bifida,  the  sac  is  formed  by  the 
dura  mater  and  arachnoid,  and  contains  cerebro-spinal 
fluid,  with  the  spinal  cord  and  its  nerves.  In  lumbo- 
sacral spina  bifida  the  spinal  cord  usually  passes 
directly  backwards,  and  the  filum  terminale  is  found 
adherent  to  the  lower  and  posterior  portion  of  the  sac. 
In  some  specimens  the  cord  becomes  adherent  to 
the  upper  part  of  the  sac  as  soon  as  it  enters  it,  and 
is  spread  out  over,  and  incorporated  with,  the  sac-wall 
itself.  In  cases  of  spina  bifida  in  the  dorsal  or  cervical 
regions  the  spinal  cord  passes  through  the  sac,  re- 
enters the  spinal  canal,  and  is  found  in  its  natural 
position  in  the  lumbar  region.  In  its  passage  through 
the  sac  it  may  be  free,  but  is  in  some  instances 
adherent  to  the  posterior  surface  of  the  sac-wall,  as  in 
the  lumbo-sacral  class.  In  all  cases  of  spina  bifida  the 
central  canal  of  the  cord  is  liable  to  be  distended. 

The  nerves  which  arise  from  that  part  of  the.spinal 
cord  which  is  included  in  the  spina  bifida  are  neces- 
sarily themselves  within  the  cavity  of  the  sac,  the 
anterior  and  posterior  roots  being  often  easily  dif- 
ferentiated and  found  separated  from  one  another 
by  a  continuation  of  the  ligamentum  denticulatum. 
That  part  of  the  cord  which  is  fused  with  the  posterior 
portion  of  the  sac-wall  also  gives  off  nerve-roots,  and 
thus  the  latter  appear  to  originate  from  the  sac- wall 
itself,  though  they  are  often  erroneously  described  as 
being  distribated  to  it.     (See  Fig.  130.) 

The  form  and  size  of  the  sac  vary  greatly.  At 
birth  it  is  usually  small,  not  larger  than  a  Tangerine 
orange,  whilst  in  some  cases  the  position  of  the  spina 
bifida  is  marked  by  a  depression  instead  of  a  swelling. 
During  the  first  few  days  of  life  the  sac  increases 
with  some  rapidity,  and  has  been  seen  to  measure 
in  adults  as  much  as  27  inches  round  its  base.  Its 
shape  is  circular,  and,  although  generally  sessile,  there 
is  a  marked  constriction  where  it  is  coiMaec^d.'^A^ 
the  trunk;  in  iong-standing  cases  a  Tpe4\s^e>  \&  ^k^^^^-- 
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«ny  fftrm*>d.  riit'  most  pnrterior  pnniaa.  of  tie  sm:. 
.■r  Ih"  *»imtnit,  fiwjumitiy  imuwuta  a  modum  geoave, 

Ifiimiw-,  rtr  .Ifiirrtwioii,  to  wtiii'h  the  came  of  "the 
uajWIirim"  lit"  lf*i>  «iv£'ti.  H  U  gftnemJly  the  wadt 
if  till-  iitlfifliraent.  nf  tlm  npiiial  ciird  in  this  sitoatiun. 
■ul  iK  cntiiW  hy  ihp  iimvjunl  iliHtpriHioii  of  the  eae  bv 
Kcant,Bin.-.HIi'il<I.  (»*P^FiK-'3>-)  The  central  cani 
■  the  "pionl  i-"iM  l"w  '»«^i  ■**"  t*'  "p^n  at  the  bottMn 
■  tlw  wml'iUiiwt     tV>'»«i»n*UT,  the  sac  is  divided  into 


-  rarely  normal  sbiii 
■^-'Jf.  Ill  most  cases  the  bew 
iiii-  which  gradimJIv  thiiffi  awm 
-■that  the  summit  of  the  laCM 
tJiiii  layer  of  epidermis  or  by  n 
■  imposed  of  tte  spinaj  mMD- 
l^ttmned  and  adhereut  conL 

"Tcele  is  a  rare  form  of  spina  ii£^ 
d  canal  of  the  cord  la  immenady 

■■        1 ■*  **"«  8a<M»vitT,  the  sHc-waU  bein* 

-  MC-  <V>  -oed  spinal  cotA  w.j^M,     Kv  tiA 
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sight  such  a  spina  lifida  might  easQ j  be  mistaken  for 
a  simple  meningocde,  for  no  nerves  traverse  tlie  sac- 
cavily.  Close  examination,  however,  shows  that  the 
nerves  are  contained  in  the  substance  €si  the  sao-walL 
being  given  <^  from  the  distended  cord. 

The  coverings  <^  a  syringo-myeloceleare  of  the  aune 
nature  as  those  of  a  moiingo-myelooele. 

The  congenital  deficiency  which  results  in  the  for> 
mation  of  any  spina  bifida  consists  in  an  imperfect 
development  €si  the  mesoblast  on  each  side  of  the 
vertebral  furrow  from  which  the  spinal  meninges 
and  the  vertebral  laminae  are  normally  produced. 
The  mesoblast  being  deficient,  these  structures  remain 
undeveloped  in  varying  d^rees. 

The  complications  of  spina  bifida  which  are  com- 
mon are  hydrocephalus,  talipes,  and  paralysis  of  the 
rectum  and  bladder. 

The  termination  of  the  majority  of  cases  of  spiiuv 
bifida  is  death.  This  commonly  resiilts  from  the  sac 
giving  way,  an  event  which  is  followed  by  myelitis  or 
convulsions.  Other  children  die  in  a  marasmic  condi- 
tion,  without  any  very  definite  lesions  being  present. 
In  a  small  proportion  of  the  meningo-myeloceles,  and 
in  a  considerable  number  of  the  simple  meningoceles, 
the  sac  gradually  shrinks  and  a  natural  cure  is 
effected. 


5 1  a  SYBIKGO-UVELOCELE. 

hilly  formed.  The  most  poeterior  portion  of  the  sk, 
or  the  eununit,  frequently  presents  a  median  groove, 
ftuTow,  or  depression,  to  which  the  name  of  '"tlie 
umbilicus"  has  been  given.  It  is  generally  the  result 
of  the  attachment  of  the  spinal  cord  in  this  situation, 
and  is  caused  by  the  unequal  distension  of  the  sac  bj' 
its  contained  fluid.  (See  Fig,  131.}  The  central  mmI 
of  the  spinal  cord  has  been  seen  to  open  at  the  botbm 
of  the  umbilicus.     Occasionally,  the  sac  is  divided  ii* 


partitions  by  septa,  and  these  also  may  proclm*  de- 
pressions or  grooves. 

The  coyeringi  of  the  lac  are  rarely  normal  akin 
and  subcutaneous  tissue.  In  most  cases  the  hate 
alone  ia  covered  by  akin,  which  gradually  thins  away 
towards  the  fundus,  so  that  the  summit  of  the  lattw 
is  either  covered  by  a  thin  layer  of  epidermis  or  by  a 
glistening  membrane  composed  of  the  spinal  mem- 
branes or  of  the  thinned  and  adherent  cowl. 

SjTuigo-iayelocele  is  a  rare  form  of  spina  bifid* 
in  which  the  central  canal  of  the  cord  Ls  immensely 
distended  and  iorma  t\ie  «ic-w«ifc5  ,'*.'*  sac-wall  beiuj! 
iiued   by   the  es^n4eA  a-^mo^  i3«'i->Ss^\.     K\.  ^sft. 
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sight  such  a  spina  bifida  might  easily  be  mistaken  for 
a  simple  meningocele,  for  no  nerves  traverse  the  sac- 
cavity.  Close  examination,  however,  shows  that  the 
nerves  are  contained  in  the  substance  of  the  sac-wall, 
being  given  off  from  the  distended  cord. 

The  coverings  of  a  syringo-myelocele  are  of  the  same 
nature  as  those  of  a  meningo-myelocele. 

The  congenital  deficiency  which  results  in  the  for- 
mation of  any  spina  bifida  consists  in  an  imperfect 
development  of  the  mesoblast  on  each  side  of  the 
vertebral  furrow  from  which  the  spinal  meninges 
and  the  vertebral  laminae  are  normally  produced. 
The  mesoblast  being  deficient,  these  structures  remain 
undeveloped  in  varying  degrees. 

The  complications  of  spina  bifida  which  are  com- 
mon are  hydrocephalus,  talipes,  and  paralysis  of  the 
rectum  and  bladder. 

The  termination  of  the  majority  of  cases  of  spina 
bifida  is  death.  This  commonly  results  from  the  sac 
giving  way,  an  event  which  is  followed  by  myelitis  or 
convulsions.  Other  children  die  in  a  marasmic  condi- 
tion, without  any  very  definite  lesions  being  present. 
In  a  small  proportion  of  the  meningo-myeloceles,  and 
in  a  considerable  number  of  the  simple  meningoceles, 
the  sac  gradually  shrinks  and  a  natural  cure  is 
effected. 


SJ3  ACQUIRED  TALIPES. 

Ill  Kiippmt  iif  this  iixplnnntion  the  Authors  addnw 
\-ari<ms  riX>un]il«)  of  fivta-l  mulfiosition  and  presaire 
whirh  iwni  qttitii  mifiicteikt  to  prove  that  the  theories 
tlii-v  ml\-nrMt*>  nrr  stip^Mtrted  by  facts,  and  to  eetttbM 
■iwii  mTvliniiiml  mixliUons  ns  one  of  the  causes  o£ 
•>tlt)^■tlital  fhih-fmit,  and  probably  the  one  whidi  is 
nuvt  f iwpuMitly  iipi'twtivp. 

Aoqnirvd  tiUi[)i«  commonly  results  from  disease 
of  th»  Kpiunl  ponl.  Tlii*  iu  some  cases  is  irritative  in 
ilo  iiHtiin*  and  piiHlures  spasm  of  certain  mnscleBt 
which,  n(  liivt  by  ihvb*  vital  contraction,  and  after- 
wiMi^ls  bv  th*ir  t«idency  to  become  permanently 
iJ»oMw»««i,  caitsi>  lui  notiv*  displacement  of  the  foot ; 
r^..  !i|MMn  of  ihf  cwlf  mxiscleswill  result  in  a  drawing 
Mp  iJ  ehn  honl,  or  "  t«]ipe«  equinus."  i 

In  t)n<>tJi(ir  rliuei  of  cHses  the  legion  of  the  cord  k  of 
M  tlMtmrtivn  nn(:nn<,  tht>  large  nerve-cells  in  the 
Mtl«riiw  fttrtiua  boiti);  d««tmyed.  This  lesion,  which 
i»  kiwiiru  »*  "(Ui(«Mior  ptilio-myelitiH,"  results  in  the 
ntmtitHiu  cid)f<i(  "  infnntile  jiaralysis."  The  motor 
colls,  which  aif  the  ceivtres  of  nutrition  for  the  motoi' 
nwtvs  Mid  tb*  niuscl««  tliey  supply,  being  destwiyed. 
thf  UM-votis  and  mnsciiW  fibres  degenerate  and 
»tn»ph>',  *imI  drifumiities  (ire  produced  both  by  ahrink- 
inj  of  tht>  paral\-NMl  miiacdes  its  well  as  in  other  cases 
hy  tJtoir  xuv^rhing.  Thiis,  if  all  the  muscles  of  the 
WR  »»\«  )iarMly»ed,  Uie  foot  usually  hiuigs  iu  a  helpless 
ttukdiiioii,  with  (Jie  loes  poiut«4.1  and  somewhat 
inn»M*il,  (uu)  in  this  |msitiun.  that  of  "  talipes  equino- 
"^nw,"  it  may  hp  {lenuHnenily  6xed  in  the  course  of 
inoWh«  bv  the  alrwpliy  and  shrinking  of  the  eaJf- 
mu*«-Uvi,  In  ,Hher  (*■««.  where  the  calf-muscles  are 
iiwor  cliiofly  allMit^l.  the  extensors  will  support 
I  [t«^  wad  tht>  pressure  on  ihe  sofe  in  walking 
■-•-M  lo  f*«.t<-h  the  wast«.i  sdeua  and  gastro- 
1  Ih*.  h«.l  IS  iwmanentlv  depressed  antl 
'  l>*«Iucw1.  I„  some  cases  of 
s  ipM*is^  'Saases  otf,  b«t  unless  this 
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sight  such  a  spina  bifida  might  easily  be  mistaken  for 
a  simple  meningocele,  for  no  nerves  traverse  the  sac- 
cavity.  Close  examination,  however,  shows  that  the 
nerves  are  contained  in  the  substance  of  the  sac-wall, 
being  given  off  from  the  distended  cord. 

The  coverings  of  a  syringo-myelocele  are  of  the  same 
nature  as  those  of  a  meningo-myelocele. 

The  congenital  deficiency  which  results  in  the  for- 
mation of  any  spina  bifida  consists  in  an  imperfect 
development  of  the  mesoblast  on  each  side  of  the 
vertebral  furrow  from  which  the  spinal  meninges 
and  the  vertebral  laminae  are  normally  produced. 
The  mesoblast  being  deficient,  these  structures  remain 
undeveloped  in  varying  degrees. 

The  complications  of  spina  bifida  which  are  com- 
mon are  hydrocephalus,  talipes,  and  paralysis  of  the 
rectum  and  bladder. 

The  termination  of  the  majority  of  cases  of  spina 
bifida  is  death.  This  commonly  results  from  the  sac 
giving  way,  an  event  which  is  followed  by  myehtis  or 
convidsions.  Other  children  die  in  a  marasmic  condi- 
tion, without  any  very  definite  lesions  being  present. 
In  a  small  proportion  of  the  meningo-myeloceles,  and 
in  a  considerable  number  of  the  simple  meningoceles, 
the  sac  gradually  shrinks  and  a  natural  cure  is 
effected. 
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ill  itevere  cases  to  the  inner  aide  of  the  aatrs^us,  Bo 
that  the  m'ticular  uurfoce  of  the  head  of  the  latter 
hone  is  imnppoaed  in  front,  and  a  new 'articular  facet 
ie  formed  on  the  inner  side  of  the  head  to  articulate 
with  the  navicular  haae  in  its  altered  poHition.  In 
additiciu  to  thia,  Messrs.  Parker  and  Shattock  bave 
noticed  an  extension  liackwarda  of  the  upper  artJctdBr 
01'  trochlear  Burfiwie  and  an  undue  obliquity  of  the 
neck  of  the  astragiJus. 

In  old  cases  of  eiiuino-varus,  moreover,  the  bone* 
on  the  inner  side  of  the  foot  are  compressed  and  un- 
developed, the  skin  on  the  outer  side  forms  ii  hanl, 


DlBlootion  of  a  Foot  with  Talipcu  Erjnioa- 


homy  excrescence,  and  the  musiilea  of  the  calf  are 
Bmail  and  feeble  from  the  little  use  to  which  they  are 
put,  the  movements  of  the  ankle-joint  being  in  these 
patients  almost  in  aheyu.nce. 

TAKZPBB    BQunriTB. 

TalipSR  equinus  wmsista  yq  &\\  mubilitY  to  biing  the 
sole  of  the  foot  up  to  n.  vigVl  ».u%\«  -a'aV  'Oftte\*^  Two 
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out,  or  of  nasal  calculi  or  tumours.  In  other  instances 
it  is  dependent  on  scrofula  or  syphilis,  and  more  rarely 
on  gout.  The  scrofulous  catarrh  is  most  common  in 
children,  and  often  results  in  much  permanent  thick- 
ening of  the  mucous  membrane,  with  partial  obstruc- 
tion to  respiration.  In  the  cases  dependent  on  syphilis 
the  discharge  is  usually  profuse  and  purulent,  often 
foul,  smelling,  and  accompanied  by  ulceration;  but  all 
cases  are  not  so  severe. 

Purolent  catarrh,  or  ozsena. — ^The  term  ozsena 
is  used  to  designate  a  condition  in  which  there  is  a 
discharge  of  pus  from  the  nostrils  accompanied  by  a 
peculiarly  foul  odour.  The  discharge  is  often  bloody, 
and  may  be  mucoid  rather  than  purulent ;  in  aU  cases 
it  is  fetid. 

Ozaena  results  from  various  forms  of  ulceration, 
and  may  be  of  traumatic,  scrofulous,  or  syphilitic 
origin.  Scrofulous  ulceration  is  most  common  in 
children,  and  especially  in  those  who  exhibit  some 
other  signs  of  struma.  The  ulcers  are  small,  but 
multiple,  are  usually  covered  by  a  scab,  and  secrete 
the  thin  watery  pus  characteristic  of  scrofulous  in- 
flammations in  other  parts.  In  some  cases  the  ulcers 
are  of  a  lupoid  nature.  Syphihtic  ulcers  are  some- 
times seen  in  the  subjects  of  congenital  syphilis,  but 
are  usually  met  with  in  adults ;  they  also  are  multiple, 
and  may  be  either  superficial  or  deep.  The  niters  are 
larger  and  less  numerous  than  those  of  .scrofulous 
origin. 

In  both  syphilitic  and  scrofulous  ulceration  the 
subjacent  bone  may  be  diseased,  and  either  caries  or 
necrosis  may  complicate  the  case.  In  some  instances 
there  is  extensive  destruction  of  the  osseous  frame- 
work— SL  condition  which  is  most  common  in  syphilitic 
patients.  In  cases  of  ozaena  following  injury,  it  wiD 
generally  be  found  that  there  is  some  necrosis,  and  it 
is  to  the  presence  of  the  dead  bone  that  the  continu- 
ance of  the  discharge  is  to  be  attributed.  In  other  cases 
the  ozsena  is  depeiiden\i  m-^otl  >i>afe  \s^(3(^J^!s^sj;ss»l  and 
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retention  of  foreign  bodies,  or  on  the  presence  of  nasal 
calculi.  These  latter  bodies,  called  also  rhinolithes, 
ai'e  most  commonly  found  in  the  inferior  meatus, 
and  are  often  formed  around  a  foreign  body.  They 
consist  chiefly  of  phosphates  and  carbonates  of  liQie 
and  magnesia. 

TUMoirss   or  tbs  wostrz&s. 

The  commonest  tumours  of  the  nostrils  are  mucous 
polsrpi*  These  growths  occur  for  the  most  part 
in  young  adults,  and  in  some  cases  follow  chronic 
coryza.  They  are  almost  invariably  multiple  and 
pedunculated,  and  vary  in  size  from  a  pea  to  a  raisin. 
In  colour  they  are  pink  or  red,  and  have  a  translu- 
cent appearance.  Their  surface  is  very  smooth  and 
slippery,  and  their  consistence  soft  and  elastic. 
Microscopically  examined,  they  are  found  to  be  com- 
posed of  myxomatous  tissue,  or  of  very  soft  and  succu- 
lent fibrous  tissue,  in  the  meshes  of  which  there  is  a 
mucoid  fluid ;  they  are  covered  by  ciliated  epithelium 
such  as  is  normally  met  with  in  the  nares.  After 
long  exposure  near  the  nasal  orifices,  the  most  depen- 
dent parts  of  these  growths  become  more  firm,  fibrous, 
and  white.  The  common  situation  for  these  growths 
is  the  external  wall  of  the  nostril,  where  they  are 
commonly  attached  to  the  middle  turbinate  bone, 
but  they  are  also  found  on  the  superior  and  inferior 
turbinate  bones,  as  well  as  on  the  mucous  membrane 
covering  the  roof  of  the  nose ;  they  are  very  rarely 
attached  to  the  septum  nasi. 

The  irritation  caused  by  the  pi-esence  of  these 
growths  usually  sets  up  a  nasal  catarrh,  which,  in  its 
turn,  probably  promotes  the  growth  of  polypi,  for 
there  can  be  no  doubt  that  the  longer  polypi  are 
left  untreated  the  more  numerous  do  they  become. 
The  smaller  and  more  recent  ones  occupy  the  upper 
parts  of  the  nasal  cavities,  and  do  not  develop  or 
come  into  view  until  the  older  and  more  superficial 
ones  have  been  removed.     In  all  cases  ^ly^v  caxvsfe 
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an  unpleasant  nasal  intonation  of  the  voice,  and, 
when  numerous  and  large,  may  cause  hulging  and 
deformity  of  the  nose.  However  large  they  grow,  or 
however  long  they  remain,  they  scarcely  ever  Weed. 

Fibrous  and  sarcomatous  polsrpi.— These 
growths  are  not  so  common  as  are  the  mucous  polypi; 
they  tend  to  grow  especially  from  the  roof  of  the 
nose  and  the  septum.  They  occur  at  all  ages,  but 
are,  perhaps,  more  common  in  the  young.  They 
usually  originate  in  the  periosteum,  and  not  in 
the  mucous  membrane,  as  do  the  simple  myzomata. 
They  vary  in  size,  hut  often  grow  so  large  that  the 
nostril  is  no  longer  able  to  contain  them,  and  thej 
protrude  into  the  pharynx;  when  occupying  this 
position,  they  are  known  as  naso-pharynge»I  polypL 
Their  surface  is  in  some  case  smooth,  but  in  others 
papiUated  or  spongy.  On  microscopical  examina- 
tion, they  are  found  to  consist  either  of  simple 
fibrous  tissue  or  else  of  a  fibrous  matrix  containmg 
connective-tissue  cells  of  various  shapes.  In  some 
cases  the  whole  growth  is  sarcomatous,  and  com- 
posed entirely  of  cells. 

Growths  such  as  these  grow  more  quickly  than  do 
mucous  polypi,  but  those  composed  of  pure  fibrous 
tissue  increase  more  slowly  than  the  pure  sarco- 
mata. As  they  develop,  they  tend  to  extend  into 
neighbouring  cavities,  and  sometimes  infiltrate  the 
surrounding  tissues,  as  do  malignant  growths  else- 
where. They  may  thus  produce  considerable  de- 
formity. Haemorrhage  is  a  common  symptom,  and 
may  be  very  excessive.  If  removed,  all  growths  of 
this  class  show  a  great  tendency  to  recur,  and, 
although  this  is  most  marked  in  the  tumours  of  sar- 
comatous structure,  it  is  seen  also  in  those  composed 
of  simple  fibrous  tissue. 

Tumours  of  the  nostrils  other  than  those  above 
described  are  of  rare  occurrence,  but  epitheliomata, 
osteomata,  and  enchondromata  growing  from  the  nasal 
cartilages  have  occasionsXiy  "^j^tl  ^Joaer^^i^ 
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BXSSASSS  or  THE  ffiSOPKAGUS. 

The  oesophagus  is-  very  rarely  the  seat  of  simple 
inflammation  or  ulceration.  Either  of  these  conditions 
may,  however,  be  set  up  by  injury  caused  by  swallow- 
ing rough  or  sharp  substances,  or  else  by  drinking 
caustic  acids  or  alkalies.  In  diphtheria,  also,  the  ulcera- 
tion and  formation  of  membrane  frequently  extend  to 
the  oesophagus. 

Slight  inflammations  or  ulcerations  clear  up  with- 
out inducing  any  important  change,  but  in  some  cases 
of  poisoning  by  corrosive  liquids  the  scarring  which 
ensues  is  sufficient  to  cause  a  diminution  in  the  calibre 
of  the  tube,  and  so  produce  a  fibrous  stricture* 

These,  like  strictiu*es  of  other  mucous  passages,  are 
very  liable  to  continue  to  contract,  and  sometimes 
cause  such  narrowing  that  the  passage  of  food  becomes 
impossible,  and  death  from  starvation  ensues.  In 
cases  such  as  these,  the  oesophagus  above  the  strictured 
portion  is  usually  dilated  and  its  walls  often  thickened. 
This  condition  readily  explains  the  fact  that  food  is 
sometimes  apparently  swallowed,  and  is  after  a  time 
regurgitated,  having  merely  gone  as  far  as  the  pouch 
above  the  strictiu*e.  In  other  cases,  again,  the  mucous 
lining  of  the  pouched  portion  is  inflamed  or  ulcerated, 
with  the  resulting  discharge  of  much  mucus,  which 
is  constantly  being  "  hawked  up  "  by  the  patient. 

Cancerous  s^ctore  is  unfortunately  much  m6re 
frequent  than  simple  fibrous  narrowing,  «cud  S&  ^:^- 
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cially  liable  to  occur  in  old  people.  It  is  more  often 
met  with  in  men  than  in  women.  The  most  common 
variety  of  malignant  growth  of  the  oesophagus  is  cer- 
tainly epithelioma,  but  scirrhous  carcinoma  is  by  no 
means  rare,  and  I  have  myself  seen  four  or  five 
instances  of  it.  Colloid  and  medullary  cancers  are 
much  more  uncommon. 

Epithelioma  is  especially  frequent  in  the  upper 
part  of  the  oesophagus,  and  is  met  with  just  behind 
the  cricoid  cartilage  more  often  than  in  any  other 
situation.  In  some  cases  the  new  growth  extends 
into  the  lumen  of  the  tube,  and  thus  obstructs  the 
passage  of  food,  but  more  frequently  it  infiltrates  the 
walls  in  their  whole  circumference,  and,  gradually 
causing  an  induration  and  shrinking  of  the  latter^ 
results  in  the  formation  of  an  "annular  stricture." 
In  other  instances,  again,  the  growth  extends  along 
several  inches  of  the  tube,  and  so  causes  a  "  tubular 
stricture."  In  any  case  the  mucous  membrane  soon 
becomes  ulcerated,  and  a  foul,  sloughing,  and  bleeding 
surface  is  produced.  The  other  most  common  sites 
for  epithelioma  are  the  lower  portion  of  the  oeso- 
phagus just  above  the  cardiac  orifice  of  the  stomach, 
and  that  part  of  the  tube  opposite  to  the  bifurcation 
of  the  trachea. 

Scirrhous  carcinoma  is  not  so  common  in  the  upper 
part  of  the  oesophagus  as  lower  down,  and  is  more 
often  seen  in  that  part  of  the  tube  which  is  within  the 
thorax  than  that  which  is  in  the  neck.  The  growth 
presents  the  characteristic  appearance  of  similar 
growths  elsewhere,  being  extremely  hard,  causing 
much  contraction,  and  developing  with  comparative 
slowness. 

Both  epithelioma  and  scirrhus  of  the  oesophagus 
terminate  fatally,  and  each  in  much  the  same  manner. 
Death  may  be  finally  brought  about  in  one  of  several 
ways.  In  some  cases  the  inability  to  swallow  induces 
starvation,  but  in  many  more  the  growth  extends  to, 
and  opens,  the  tiacViea.  or  "Vstowchi^  seta  up  septic 
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broncho-pneumonia  by  the  passage  of  the  foul  dis- 
charge into  the  air-passages,  and  sometimes  leads  to  an 
almost  gangrenous  condition  of  the  lung.  More  rarely 
the  pericardium  is  involved,  and  acute  pericarditis 
terminates  the  case.  In  other  patients,  again,  death 
appears  to  result  rather  from  blood-poisoning  than 
anything  else,  and  the  source  of  this  is  not  difficult  to 
find  when  we  consider  the  extremely  foul  surface  from 
which  discharge  is  constantly  passing  into  the  food- 
passages  or  is  being  directly  absorbed  by  the  lym- 
phatics. 

If  a  patient  who  has  died  of  cancer  of  the  oeso- 
phagus be  examined  post-mortem,  it  is  by  no  means 
infrequent  to  find  no  glandular  enlargement  and  no 
secondary  growths ;  but  in  other  cases,  the  glands  in 
the  neck  or  the  thorax  are  infiltrated,  and  in  some 
the  liver,  kidneys,  or  lungs  are  similarly  affected. 

Sarcomatous  tumours  of  the  oesophagus  are  vsry 
i-are,  and  do  not  require  any  special  description. 


HH. 
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A  HERNIA  is  an  abnormal  protrusion  of  some  of  the 
contents  of  the  abdominal  cavity.  This  protrusion 
most  often  occurs  at  one  of  the  places  where  the 
passage  of  various  structures  from  the  abdomen  to  the 
lower  extremities  or  genital  regions  provides  apertures 
which  may  allow,  in  addition,  the  transit  of  some  of 
the  abdominal  viscera. 

A  hernia  is  described  as  being  composed  of  a  sac 
and  contents.  The  sac  consists  of  peritoneum,  and, 
except  in  the  case  of  congenital  malformations,  is 
formed  by  a  protrusion  of  a  portion  of  the  parietal 
peritoneum  in  front  of  the  viscus  which  is  escaping 
from  the  abdomen.  At  first  this  sac  has  no  in- 
dependent existence,  i.e.,  if  the  contents  are  returned 
into  the  peritoneal  cavity,  the  bulging  peritonemn 
will  again  become  smoothed  out.  This,  however,  is 
only  in  the  very  earliest  stages  of  the  hernia,  fw 
after  a  short  time  the  sac  contracts  adhesions  to  the 
tissues  amongst  which  it  has  been  thrust,  and  can  no 
longer  be  reduced.  And  not  only  does  the  sac  become 
adherent  to  the  tissues  around  it,  but  the  folds  into 
which  the  peritoneum  is  thrown  at  the  orifice  through 
which  it  is  extruded  become  adherent  to  one  another; 
for  it  is  evident  that,  if  the  peritoneum  covering  the 
internal  abdominal  ring,  for  example,  be  thrust  down 
into  the  scrotum,  it  will  be  thrown  into  numerous 
folds   where  it  ^^assea  ^i\iTav\^  \>afe  -r^is^^  i^wi  it  is 
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Btweeij  these  folds  that  adhesions  shortly  form. 
Ids  naiTowed  pai-t  of  the  sac  which  liea  close  to  the 
bdoniinal  cavity  is  named  the  neck,  whilst  the 
wer  part,  which  is  much  more  capacious,  is  oal 
le  fundiui.  The  sac  thtia  becomes  somewhat  fls 
kaped,  and  the  neck  is  in  time  still  fuither  narrowed. 


for,  as  the  result  of  the  pi-es,&ure  of  its  contents 
nthin,  and  of  the  abdominal  rings  without,  the  peri- 
Kieum  and  aub-perituneal  tissues  become  matt«d  and 
kickeaed  by  fibrous  tissue,  and  a,  more  or  less  dense 
Brans  ring,  with  occasionaUy  some  unstriped  muscle, 
I  formed  at  the  neck.  The  peritoneum  forming  the 
Uidus  also  undergoes  a  change  of  texture.  In  most 
Huite  {e.g.,  inguinal  and  femoral)  it  beftomes  slightly 
iickened ;  whilst  in  others,  notably  in  the  umbilical 
iriety,  the  peritoneum  forming  the  sac  is  so  thinned 
iat  in  places  it  entirely  disappears,  and  the  sac  is 
Sen  colled  "  incomplete,"  In  other  hernix,  again, 
fee  eac  is  incomplete  from  the  first,  for  a  viscus 
Bicb  is  not  entirely  covered  by  peritoneum,  such  as 
le  bladder,  or  in  some  cases  the  ciecum,  may  escape 
(om  the  abdominal  cavity-  without  pusbmg  a  cwHtpX^A 
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covering  of  peritoneum  i  n  front  of  it.  In  such  herm» 
the  protruded  viscera  rapidly  become  adherent  to  the 
tissues  amongst  which  they  lie,  and  are  consequently 
irreducible. 

The  contents  of  a  hernial  sac  consist  of  a  little 
fluid  secreted  by  the  serous  surface,  with,  usually, 
either  intestine  or  omentum ;  but  almost  any  of  the 
abdominal  viscera  may  herniate,  those  only  being 
excepted,  which,  like  the  pancreas,  are  firmly  fixed. 
A  hernia  containing  omentum  is  named  an  epiplo* 
cele ;  one  containing  intestine,  an  enterocele. 

The  condition  of  the  contents  varies.  When 
the  latter  can  be  returned  within  the  peritoneal 
cavity,  the  hernia  is  said  to  be  redaciblCy  whilst  if 
such  is  not  the  case  it  is  called  irreducible.  In 
some  cases,  usually  as  the  result  of  injury,  the  hemia 
becomes  inflamed ;  and  in  others,  faeces,  accumulat- 
ing in  the  gut  which  is  in  the  sac,  cause  the  hernia  to 
increase  in  size  and  to  become  for  the  time  irreducible 
— a  condition  to  which  the  term  obstructed  or 
incarcerated  is  applied. 

Lastly,  the  hernia  may  be  strangulated,  bnt 
before  describing  this  it  is  necessary  to  say  a  few 
words  on  the  subject  of  irreducible  hemiae. 

As  already  mentioned,  €ome  hemiae  are  irreducible 
from  the  time  of  their  formation,  a  circumstance  which 
is  dependent  on  the  incompleteness  of  their  sac ;  whilst 
others,  which  are  at  first  reducible,  become  irredodUe 
through  the  thinning  away  of  the  peritoneum  fonniog 
the  sac,  and  the  subsequent  adhesion  of  the  contoits 
to  the  tissues  with  which  they  are  thus  brought  into 
contact.  The  commonest  cause  of  irreducilnlityt 
however,  is  thickening  of  the  protruded  omentoiD, 
for,  on  account  of  the  friction  and  pre6Siire  to 
which  a  herniated  piece  of  omentum  is  subjected,  it 
soon  becomes  greatly  indurated  and  increased  in  si* 
by  the  formation  in  it  of  fibrous  tissue,  and  is  coii«- 
quently  after  a  time  unable  to  return  by  the  apefture 
through  whicli  it  iotmetV^  ^j&fi»^^    1\l  other  cases, 
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sfjaiii,  this  thickening  is  accompanied  by  the  contrac- 
tion of  adhesions  to  the  sac-wall  or  to  some  of  the 
contained  intestine,  and  thus  a  further  obstacle  is 
offered  to  reduction.  Lastly,  it  has  been  already 
mentioned  that,  when  the  intestine  in  a  hernial  sac  , 
becomes  blocked  by  fteces,  it  ia  for  the  time  irreducible;  I 
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In  n  strengulated  hernia,  not  only  are  the  c 
tents  irreducible,  but  they  are  so  tightly  constricted 
that  the  circutaiion  of  ike  Hood  through  Ihetit  in 
inteffifed  with  ;  it  is  to  the  latter  condition  that  by 
far  the  greater  importance  is  to  be  attached.  Iii 
some  cases,  and  especially  those  where  the  hernia  iB>l 
suddenly  caused  by  exertion  or  injury,  the  contents^  f 
as  soon  as  extruded,  are  so  tightly  gripped  by  the 
margins  of  the  aperture  through  which  they  are  thrust 
that  strangulation  at  once  ensues.  This  is  by  no  means 
a  common  occurrence,  and  it  is  ueunlly  only  after 
existing  for  some  time  that  hemiie  become  straa.- 
gulated.     At  first  sight  this  ia  not  aHogetVet   '      ~ 
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of  explanation,  for  it  does  not  appear  evident  why 
a  hernia  which  has  frequently  descended  before, 
and  has  always  hitherto  been  reducible,  should  sud- 
denly become  so  tightly  gripped  as  to  cause  its  irre- 
ducibility  and  constriction.  And  it  may  be  easily  seen 
that  these  conditions  cannot  be  due  to  any  sudden 
alteration  in  the  size  of  the  rings  or  the  neck  of  the 
sac,  for  neither  of  these  possesses  the  requisite  amoant 
of  contractility.  The  true  cause  of  the  strangulation 
is  probably  to  be  found  in  the  descent  of  a  greater 
quantity  of  intestine  or  omentum  than  has  before 
descended,  and  the  consequently  greater  pressure  to 
which  either  is  subjected  at  the  aperture  through 
which  it  passes.  This  is  borne  out  by  the  evidence  of 
patients,  who  often  state  that  on  the  occasion  of 
strangulation  the  hernia  has  descended  in  greater  bulk 
than  previously.  The  descent  may  be  due  either  to 
exertion  or  to  excessive  movement  of  the  intestines, 
as  in  colic  or  diarrhoea. 

The  position  of  the  constriction  relative  to  the  contents 
of  the  sac  differs  in  different  cases.  In  some  it  is  out- 
side the  sac — e.g.,  at  the  external  or  internal  abdominal 
rings,  at  Hey's  or  Gimbemat's  ligaments,  &e.  In  others 
it  is  the  fibrous  thickening  already  described  as  forming 
the  neck  of  the  sac  which  is  the  constricting  element ; 
whilst  in  a  few  and  rare  instances  the  coils  of  intestine 
are  encircled  by  bands  of  adhesion  formed  within  the 
sac  itself,  in  the  manner  already  mentioned  in  con- 
nection with  irreducible  hemise. 

If  intestine  be  strangulated,  it  is  the  passage  of 
venous  blood  which  is  first  interfered  with,  and  the  gut 
becomes  congested.  The  congestion  in  its  turn  causes 
swelling,  and  thus  increases  the  tightness  of  the  con- 
striction. The  gut  becomes  of  a  dark  plum  colour, 
very  tense  and  shiny,  and  at  the  same  time  the  fluid 
in  the  sac  quickly  increases  in  quantity  and  becomes 
blood-stained,  being  exuded  from  the  serous  surface  of 
the  imprisoned  intestine.  In  many  cases  the  distended 
resseJs  relieve  tlieinseVvea\>y  \:vr^^\»^%\s^;RitJba  cavity 
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of  the  gilt,  the  blood  being  subsequently  passed  'per 
anum  if  the  strangulation  be  relieved.  After  a  time, 
not  only  is  the  venous  circulation  obstructed,  but,  as 
the  tightness  of  the  constriction  increases,  the  flow  of 
blood  through  the  arteries  is  arrested,  and  gangrene 
of  the  imprisoned  intestine  shortly  ensues.  In  such 
a  case,  the  colour  of  the  gut  changes  to  an  ashen  grey, 
the  surface  becomes  wrinkled,  its  shiny  appearance 
is  lost,  and  the  peritoneum  can  be  peeled  off;  jGnally, 
rupture  results,  and  faeces  escape  into  the  sac.  Usually, 
the  patient  dies  by  the  time  such  a  stage  has  been 
reached,  death  being  due  to  exhaustion  and  collapse 
resulting  from  the  pain  and  vomiting  which  accom- 
pany strangulation.  In  very  rare  instances  the  patient 
survives  yet  longer,  and,  if  such  be  the  case,  suppuration 
and  sloughing  of  the  sac  and  of  the  tissues  around  it 
will  follow,  and  faeces  will  finally  be  discharged  through 
the  skin.  In  some  cases  peritonitis  supervenes,  being 
•caused  by  an  extension  of  inflammation  from  the  sac ; 
but  in  other  cases,  even  when  gangrene  ensues,  the 
•extravasation  of  faeces  into  the  peritoneal  cavity,  and 
the  spread  of  inflammation  to  the  serous  membrane, 
are  arrested  by  adhesion  between  the  strangulated  gut 
and  the  neck  of  the  sac. 

But  not  only  does  the  constriction  of  the  gut 
tend  to  cause  sloughing  of  the  part  beyond  the  stric- 
ture ;  it  also  causes  ulceration  of  the  intestine  at  the 
seat  of  stricture  itself.  This  is  a  fact  of  the  greatest 
practical  importance,  for  it  may  happen  that  the  state 
•of  the  knuckle  of  intestine  which  is  found  in  the  sac 
•during  the  operation  of  herniotomy  is  sufficiently  good, 
and  free  from  appearance  of  sloughing  to  warrant  its 
return  after  division  of  the  stricture,  but  that,  never- 
theless, the  intestine  where  gripped  is  at  one  small  spot 
already  ulcerated  or  sloughing.  If  this  condition  is 
not  ascertained  by  drawing  down  the  gut  and  exa- 
mining it  before  effecting  its  reduction,  nothing  can 
prevent  subsequent  faecal  extravasation  and  diffuse 
peritonitis.     (See  Pig.  113.) 
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In  cases  where  ui  oppoitunity  is  afforded  of  makiiig 
a  poBt-mortem  examinatioa  of  a  case  of  strangukted 
hemia  which  has  not  been  relieved  by  operation,  the 
difference  in  the  appearance  of  the  intestine  above 
and  below  the  seat  of  strangulation  is  very  marked,  for 
the  coils  above  are  greatly  distended  and  congested, 
and  in  extreme  cases,  where  the  distension  has  been 
excessive,  the  peritoneal  coat  splits ;  the  coils  below  the 
stricture  are,  on  the  contraiy,  collapsed  and  pale. 


Loop  of  iDtestinc  from  a  ctae  of  8trsn|[Dlated  Femonl 
Hernia.  A  small  otoI  nrcer  marks  tbe  phce  wheie  tlw 
gat  hBH  been  coastricled  hy  Qimbemafs  ligameDt.  Tli« 
large  piece  of  iuttetine  to  tbe  right  ie  a.  portion  of  the 
dilated  intestine  above  the  seat  of  struigiilBUon  ;  tbe  BnttU 
piece  of  intestine  to  tbe  left  was  below  the  Htricture. 

In  those  cases  where  the  gut  has  sloughed  and  «IF 
the  fseces  continue  to  be  discbat^ed  through  tbe  akin, 
the  patient  is  said  to  have  an  artificial  ■""■- 
When  most  of  the  fteces  are  passed  by  the  anus  and 
but  little  ffecal  matter  escapes  by  the  opening,  the 
term  tocal  fistula  is  employed.  If  only  a  snull 
portion  of  the  whole  circumference  of  the  gut  has 
been  destroyed,  buc\i  an  opening  may  gradually  con- 
tract and  finally  cVose,  \wfc  -w^iifsa.  XJufe  Ssi-a^^an^  has 
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been  of  greater  extent  so  fortunate  a  conclusion  is 
not  to  be  expected.  In  consequence  of  the  pressure 
exercised  by  the  abdominal  contents  on  the  distal 
portions  of  the  intestine,  the  latter  remains  collapsed 
and  does  not  permit  of  the  passage  of  faeces,  whilst, 
after  a  time,  a  further  obstacle  is  interposed  in  the 
form  of  a  protrusion  of  a  fold  or  spur  of  mucous 
membrane  from  between  the  apertures  of  the  upper 
and  lower  pieces  of  intestine.  This  acts  as  a  valve, 
and  effectually  prevents  the  passage  of  faeces  by  the 
natural  channel,  and,  until  it  has  been  removed  by 
operation,  the  artificial  anus  remains  patent. 

nie  causes  of  hemise  are  either  congenital  or 
acquired.  Of  the  former,  the  chief  predisposing  cause 
is  a  failure  of  the  normal  process'  of  closure  of  the 
processes  of  peritoneum  which  in  foetal  life  extend 
into  the  scrotum  and  through  the  umbilical  aperture. 
The  consequent  weakness  of  the  abdominal  wall  is  in 
some  instances  supplemented  by  an  undue  length  of 
the  mesentery,  which  allows  the  intestines  to  hang 
more  heavily  than  is  natural  against  the  parietes.  In 
a  considerable  percentage  of  such  cases,  the  hernial 
tendency  appears  to  be  hereditary. 

In  later  life  the  mesentery  and  omentum  may 
acquire  an  undue  length  through  stretching,  con- 
sequent upon  the  accumulation  of  fat  in  their  sub- 
staiice,  and,  from  the  same  cause,  the  tension  of  the 
abdominal  contents  may  be  considerably  increased. 
It  is  thus  that  umbilical  hemiae,  more  especially,  are 
found  in  people  over  middle  age  who  have  recently 
become  obese.  The  reverse  condition  also,  namely, 
wasting  and  loss  of  flesh,  tends  to  the  development  of 
hemiae,  although  in  a  different  manner.  Here,  the 
abdominal  contents  become  prone  to  extrusion  on 
account  of  the  removal  of  the  fat  and  cellular  tissue 
which  normally  occupy  the  apertures  of  exit  from 
the  abdomen.  It  will  therefore  be  seen  that  both 
emaciation  and  obesity  are  causes  of  hemiae  in  a.dM\t» 
life,  and  it  jn&y  he  added  that  anything  wViicYv  VtAmlq^^ 
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a  loss  of  muscular  tone,  any  condition  of  debility,  is 
favoiu^ble  to  the  production  of  a  hernia.  For, 
normally,  the  muscular  walls  of  the  abdomen  by  their 
constant  contraction  both  support  the  contained 
viscera  and  promote  the  closure  of  all  apertures 
which  naturally  exist. 

As  directly  exciting  causes  of  hemise  may  be  men- 
tioned wounds  and  lacerations  of  the  abdominal  walk 
Thus,  it  is  conmion  for  a  hernial  protinision  to  follow 
the  operations  of  ligature  of  the  iliac  vessels,  abdominal 
section,  <kc.,  as  weU  as  accidental  injuries  of  various 
kinds.  Suppuration  also  tends  to  produce  the  same 
result. 

VASZBTZBS    Ol"   BB&JTZJB. 

It  is  not  possible  to  devote  sufficient  space  in  the 
present  work  to  a  description  of  the  anatomy  of  the 
parts  concerned  in  the  various  forms  of  hemiae ;  for 
such  details,  works  on  anatomy  should  be  consulted. 
It  is,  however,  desirable  to  point  out  very  briefly  the 
common  positions  of  hernial  protrusions,  as  well  as  the 
main  points  worthy  of  notice  in  connection  with  the 
probable  seat  of  strangulation  and  the  mode  of  for- 
mation of  the  sac. 

In  inguinal  hernia,  the  protrusion  passes  eithei 
through  the  whole  length  of  the  inguinal  canal  (an 
oblique  hernia)  or  directly  through  the  external 
abdominal  ring  (a  direct  hernia)  and  thence  into  the 
scrotum  or  labium.  The  sac  of  such  a  hernia  may 
be  (a)  congenital  or  (b)  acquired.  Of  the  former  there 
are  several  varieties. 

Normally,  the  descent  of  the  testis  into  the  scrotum 
is  followed  by  a  closure  of  the  process  of  peritoneum 
which  the  organ  carries  with  it  from  the  abdominal 
wall.  This  closure  commences,  above,  at  about  the 
level  of  the  external  abdominal  ring,  and,  below, 
immediately  above  the  testis.  The  intervening  or 
"funicular"  portion  of  the  tunica  vaginalis  is  sub- 
sequently   gradually    o\>\i\«ra\fe^.      ^  ^Jaia  closure 
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does  not  occur  at  all,  then  the  cavity  of  the  tunica 
vaginalis  testis  communicates  directly  with  the  peri- 
toneal cavity;  and  if  a  hernia  descends,  which  is  by 
no  means  necessarily  the  case,  it  will  pass  into  a  sac 
already  formed,  namely,  the  tunica  vaginalis  testis. 
Such  a  hernia  is  named  "  congenital." 

In  other  cases  the  tunica  vaginalis  testis  becomes 
shut  off  from  the  general  peritoneal  cavity  by  adhesion 


Diairrani  of  ■  Fnnicnlar  Her. 
nu.  The  loop  of  gut  is  id  the 
uuobliUnted  fuuicular  portion 
ot  the  tunica  vagliialiB,  which 
has  been  separated  from  the 
testicular  portioa. 

immediately  above  the  testis,  as  already  mentioned, 
but  instead  of  the  funicular  portion  of  the  peritoneal 
sac  being  obliterated,  and  closure  occurring  at  the 
eoctemal  ring,  the  funicular  portion  remains  open  and 
ready  to  receive  any  viscus  that  subsequently  pro- 
trudes. To  such  a  hernia  the  name  ot  "  fnnicnlar  " 
is  applied,  for  the  sac  is  formed  of  the  unobliterated 
"  funicnlar  "  portion  of  the  tunica  vaginalis,  the  testis 
itself  being  separated  from  the  hernial  sac  by  a  thin 
septum. 

In  yet  other  cases  both  the  funicular  and  testicular 
portions  of  the  tunica  vaginalis  remain  un.o\>V\\^v^A& 
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and  continuous  with  one  another,  but  their  cavity  is 
separated  from  the  general  peritoneal  cavity  by  the 
cloBure  already  mentioned,  which  normally  occurs  at 
the  ertemal  abdominal  ring.  If  a  hernia  now 
develop,  the  hernial  sac  is  usually  formed  by  a  pro- 
trusion of  a  fresh  portion  of  peritoneum  from  the 
neighbourhood  of  the  internal  abdominal  ring,  the  su 
being  thus  an  acquired  one.  In  such  a  case  the  bemial 
sac  is  liable  to  be  protruded  behind  the  uaobliterated 
funicular  portion  of  the  tunica  vaginalis,  and,  u  it 
increases  in  size,  tends  to  bulge  into  the  cavity  of  the 
latter.  A  hernia  with  such  a  relation  to  the  tunioi 
vaginalis  is  named  "  in&ntile." 

Another  variety  of  hernia  is  generally  described 
which  is  said  to  be   developed  in  connection  with  a 


Dia^m  of  an  iDfantils  Her- 
nis.  The  li>op  of  gut  is  behind 
tbe  UDohlitenited  fauiculai  por- 
tion of  the  tunica  vngiuslia,  and 
IB  contained  withiD  a  sac  formed 
by    a    proceBS   of   peritoneum 

EDBhed  duiTU  from  the  ueigb- 
Burhood  of  the  iutemal  abdo- 


preciaely  similar  abnormal  condition  of  tiie  tniiM* 
vaginalis  to  that  last  described.  It  is  oanial 
"  encyited,"  and  ttve  Bac  \a  wii  W  \«,  <!snaed  bj  • 


Oingnm  of  an  EncfEted  Et 
nia.  The  g\it  is  contaiotil 
within  a  eac  formed  by  id  in- 
raginatioD  of  the  upper  pul  <i 
the  nnoblitorated  fmucular  por- 
tion of  the  tunica  vaginalis. 
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yielding  of  the  adhesions  at  the  point  of  closure  of  the 
funicular  portion  opposite  the  external  ring.  In  this 
form  of  hernia  the  sac  is  invaginated  into  the  unob- 
literated  funicular  portion,  and  is  not  placed  com- 
pletely behind  the  latter  as  in  the'infantile  variety ; 
much  doubt,  however,  has  recently  been  cast  on  the 
existence  of  true  encysted  hernise  by  the  investigations 
of  Mr.  Lockwood.  Reference  to  the  accompanying 
diagrams  will  render  these  various  forms  of  hernise 
more  intelligible. 

Interstitial  hernia. — ^This  form  of  hernia,  called 
also  "intra-parietal" and  "hemic  enbissac,"is  charac- 
terized by  the  presence  of  offshoots  or  pouches  of  the 
sac,  which  extend  amongst  the  structures  composing 
the  abdominal  wall.  Thus,  a  sac  may  meet  with  some 
obstruction  at  the  external  abdominal  ring,  and  may 
then  extend  either  upwards,  outwards,  or  inwards 
behind  the  aponeurosis  of  the  external  oblique.  In 
other  cases  it  passes  through  the  external  ring,  but, 
meeting  with  difficulty  in  its  further  passage  to  the 
jscrotum,  extends  between  the  skin  and  external 
oblique,  and  forms  a  swelling  parallel  to  Poupart's 
ligament.  Much  more  rarely  the  sac  extends  into  the 
iliac  fossa  and  passes  between  the  iliac  fascia  and  the 
peritoneum. 

Acquired  inguinal  hernia. — In  the  case  of 
an  ordinary  acquired  inguinal  hernia  there  is  no 
^abnormal  condition  of  the  tunica  vaginalis  to  com- 
plicate matters,  and  the  sac  is  formed  in  the  manner 
^dready  described  in  an  earlier  part  of  the  present 
•chapter.  When  an  inguinal  hernia  becomes  strangu- 
lated, the  seat  of  constriction  may  be  either  the  ex- 
ternal or  internal  abdominal  ring  or  the  neck  of  the 
sac,  but  it  should  be  remembered  that  when  the  sac 
is  of  congenital  origin  its  neck  is  almost  always  the 
cause  of  the  constriction. 

In  femoral  hemifie  the  protrusion  takes  place  at 
the  crural  ring,  traverses  the  crural  canal,  and  sub- 
sequently appears  at  the  saphenous  openm^.    ^>cvft  «avfc 
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is  always  an  acquired  one,  and  is  not  so  capacious  as 
is  that  of  an  inguinal  hernia.  The  contents  are 
usually  part  of  the  ileum  with  more  or  less  omentum. 
If  strangulation  occurs,  the  seat  of  constriction  is 
usually  outside  the  sac,  being  at  Gimbemat's  or  He/s 
ligament  or  the  deep  crural  arch.  On  account  of 
the  sharpness  of  these  bands  of  ligament,  the  im- 
prisoned gut  ulcerates  and  sloughs  more  rapidly  than 
is  the  case  in  inguinal  hemise,  and  it  is  well  known  to 
all  surgeons  that,  on  this  account,  the  mortality  after 
herniotomy  for  femoral  hernia  is  greater  than  in  the 
case  of  inguinal  ruptures. 

In  umbilical  hernia  the  abdominal  viscera  escape 
either  through  the  umbilical  ring  itself  or  else  through 
the  linea  alba  in  its  immediate  neighbourhood.  This 
form  of  rupture  is  common  in  new-bom  children,  and 
in  them  is  readily  curable  by  the  application  of  slight 
pressure.  When  occurring  in  adult  life,  it  is  met  with 
most  commonly  in  very  stout  people  with  much  intra- 
abdominal fat.  In  these  the  sac  is  usually  of  extreme 
tenuity,  and  is  often  gradually  thinned  away  to  such 
an  extent  that  in  places  it  becomes  incomplete,  the 
contents  contracting  adhesions  to  the  surrounding 
parts  and  becoming  irreducible.  These  contents 
almost  always  comprise  omentum  and  jejunum,  but  in 
some  cases  the  transverse  colon  is  extruded.  If  stran- 
gulated, the  seat  of  constriction  is  the  aperture  of  exit 
in  the  linea  alba,  or  adhesions  formed  by  the  omentom 
within  the  sac. 

In  obturator  hernia  the  sac  is  always  acquired, 
and  is  protruded  through  the  upper  part  of  the  obtu- 
rator foramen  in  company  with  the  vessels  and  nerves 
of  the  same  name.  This  variety  of  hernia  is  most 
common  in  thin,  elderly  women ;  the  sac  is  always 
small,  but  sometimes  causes  pressure  on,  and  pain  in 
the  course  of,  the  obturator  nerve.  Strangulation  is  not 
common,  and,  when  it  occurs,  the  constriction  is  usually 
outside  the  sac  and  not  very  acute.  (See  Fig.  n8.) 
A  ventral  hernia  \a  ona  \\2L^\sis2teL^}aa  ^aa  is  formed 
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by  a  protrusioii  of  peritoneum  at  a  part  of  the  abdo- 
minal wall  in  which  normiilly  no  aperture  exists.  Such 
hemite  Bometimes  occur  in  the  middle  line  between 
the  recti  muscles  in  women  who  have  had  prolonged 
and  difficult  labours,  but  are  more  often  the  sequel  of 
wounds  of  the  abdominal  wall  followed  by  formation 
of  a  weak  and  yielding  sear.  They  are  very  rarely 
strangulated. 


An  Obturator  HerDia  The  eac  pralrades  throagU 
thn  upper  part  of  the  tbyroid  foramea,  und  the  obtu- 
rator TeaBels  and  nerve  are  stretcbful  over  its  anterior 
surf ace. 

Perineal  and  sciatic  hemis  nre  esti-emely  rare. 
In  the  former,  the  protrusion  takes  place  between  the 
anterior  fibres  of  the  levator  ani ;  in  the  lattei",  through 
the  sciatic  notch,  beneath  the  gluteus  maximus. 

Diaphragmatic  hernia  is  either  due  to  a  con- 
genital defect  in  the  diaphragm  or  to  injury.  In  the 
former  case,  the  congenital  aperture  is  almost  invari- 
ably utuated  in  the  left  half  of  the  muscle ;  in  the 
latter,  it  may  be  situated  in  any  portion.  In  this  form 
'of  hernia  there  is  no  true  sao,  the  viscera  escaping 
into  the  pleura,  and,  more  rarely,  into  the  pericardium. 
The  viscera  which  escape  are  usvial\y  ftiB  RWaswia, 
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colon,  and  small  intestine.     Strangulation  is  rare,  bul 
is  not  unknown. 

Uttr^'s  hernia  is  the  term  applied  to  either  a 
strangulation  of  a  MeckeFs  diverticulum  or  to  the 
strangulation  of  a  portion  only  of  the  whole  circum- 
ference of  a  knuckle  of  intestine.     To  this  latter 
condition  the  name  of  "  partial  enterocele  "  has  more 
recently  been  given.     Both  these  varieties  of  hernia 
are  of  interest,  for  although  in  neither  of  them  is 
the  whole  calibre  of  the  gut  mechanically  obstructed, 
nevertheless  all  the  symptoms  of  strangulation  are 
present.     It  is  thus  evident  that  the  vomiting  and 
constipation  which  accompany  strangulation  are  not 
the  result  of  simple  mechanical  obstruction,  but  are 
caused  reflexly  by  the  injury  to,  and  irritation  of,  the 
constricted  peritoneum. 

In  connection  with  the  subject  of  hernia  may  be 
mentioned  protnuiions  of  sub -peritoneal  fat 
through  the  linea  alba.  They  usually  occur  about  mid- 
way between  the  umbilicus  and  the  ensif  orm  cartilage, 
and  form  soft,  partially  reducible  swellings,  about  the 
size  of  a  walnut  or  a  little  larger,  and  increasing  during 
any  straining  movements  or  in  the  act  of  coughing. 
Sometimes  they  can  be  reduced  and  the  aperture  of 
exit  in  the  linea  alba  can  be  clearly  defined,  but  in  all 
cases  where  they  have  existed  more  than  a  few  months 
they  become  irreducible.  I  have  seen  these  swellings 
in  both  men  and  women  above  middle  age,  and  have 
had  opportunities  of  examining  two  of  them  post- 
mortem. They  are  liable  to  be  mistaken  for  true 
hemiae,  but  the  mistake  is  of  little  consequence,  for 
they  are  well  treated  by  the  application  of  a  truss. 


(    481     ) 


CHAPTER  HX. 

.  XllTB8TXllA.b    OBSTKUCTIOM. 

This  term  is  applied  to  all  the  various  forms  of  meclia- 
nical  obstruction  of  the  intestines  within  the  abdomen, 
OS  opposed  to  the  external  hemiie  which  protrude 
through  the  abdominal  walls. 

The  following  are  the  chief  %-arieties  of  intestinal 
obstruction; — Internal  herniie; 
volvulus;  intuseuBception ;  ob- 
atruction  hj  foreign  bodies  and 
fttcal  accumulation  ;  stricture ; 
tumours  of  the  intestine ;  pres- 
sure on  the  bowel  from  without 
by  tumoore,  &«. ;  chronic  peri- 
tonitis. 

The  term  internal  hernia  is 
applied  to  caaett  in  which  int«s- 
tme  has  become  constricted  by    . 
bands  of  adheidons  or  of  omen- 
tum, or  by  slipping  through 
apertures  in  the  omentum  oi- 
mesentery  or  into  such  normal      An  I>it<  nwl  Hemw     a 
opemng,  «  th.  torm.en    of  tV^SV^S  S 
Winslow  and  the  inter-sigmoid   »iiiipflioiiH 
fossa.     Bands  of  adhesion  are 

formed  as  the  result  of  peritonitis!,  and  arenost  common 
in  the  right  Uiac  fossa,  though  they  may  occur  in  any 
part  of  the  abdomen.  Portions  of  omentum  may  also 
become  adherent  from  peritomtis  or  by  incVosvyci  \\v 
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the  sac  of  an  irreducible  hernia.     In  other  cases  bands 
are  formed  in  connection  with  a  persistent  Meckel's 
diverticulum.    This  latter,  when  present,  is  a  pouch  or 
offshoot  of  the  small  intestine,  formed  by  an  undue 
persistence  and  development  of  the  vitelline  duct.  It 
is  situated  about  2  feet  above  the  ileo-csecal  valve,  and 
varies  in  length  from  an  inch  to  a  foot.     In  some  cases 
it  is  adherent  to  the  umbilicus  from  birth ;  in  others,  it 
contracts  adhesions  to  some  other  part  of  the  abdominal 
parietes ;  whilst  very  frequently  it  remains  free  and 
movable  in  the  abdominal  cavity.     When  adherent, 
coils  of  intestine  may  be  caught  around  or  compressed 
by  it ;  whilst  in  some  few  instances,  when  free,  it  has 
been  known  to  knot  itself  round  the  mesenteric  attach- 
ment of  a  knuckle  of  bowel.   Strangulation  of  intestine 
from  slipping  through  apertui-es  in  the  omentum,  into 
the  foramen  of  V^inslow,  &c.,  is  of  very  rare  occur- 
rence, and  does  not  require  further  comment. 

Volvulas,  or  twisting  of  the  intestine,  is  most 
often  seen  in  the  sigmoid  flexure,  but  is  nowhere 
common.  In  cases  where  the  sigmoid  flexure  is  im- 
usually  voluminous,  large  coils  of  the  gut  sometimes 
protrude  almost  at  right  angles  from  the  course  of 
the  descending  colon.  The  size  of  these  coils  is  in 
most  cases  acquired,  and  appears  to  be  the  result  of 
chronic  constipation ;  in  such  cases  the  meso-colon  i< 
also  longer  than  natural.  If  this  part  of  the  bowel 
is  distended  by  faeces,  it  may  happen  that  these  coils 
become  doubled  over  by  the  weight  of  their  contents, 
and  so  twisted  upon  their  mesenteric  axis,  and  kinked, 
that  both  the  passage  of  faeces  and  the  free  circulation 
of  blood  in  the  mesenteric  vessels  are  interfered  with, 
and  strangulation  results.  In  such  cases  gangrene 
and  peritonitis  rapidly  ensue.  Much  more  rarely  a 
similar  form  of  volvulus  is  foimd  in  the  ascending 
colon,  whilst  the  same  portion  of  bowel  has  also  been 
seen  twisted  around  its  own  longitudinal  axis.  The 
caecum  also,  especially  when  imperfectly  developed, 
has  been  known  to  \>e  t\v^  ^«ki  qC  «.  \?w\ab.    Volvulus 
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of  the  sniiill  intestine  is  met  witJi  only  in  coiinMtina 
with  pi'eviona  peintonitia  and  adhesion  of  loops  of 
intestine  ;  it  is  extremely  i-ai-e. 

Intiusiuceptioii. — In  intussusception  one  poiti 
of  the  intestinal  tube  is  invaginated  into  the  lumen  of 
'that  poi-tion  of  intestine  with  which  it  is  immediately 
continuous  below.  A  complete  intussusception  eon- 
fosts  of  three  cylinders  or  liiigs  of  bowel.  The  iuner- 
'inost  of  these  is  named  the  entering  layer ;  the  middle 
the  returning  layer;  and  the  external, 
IntusKiisception  is  moKt    common    in  childi'en,  anttj 


I 


-usually  oiigtuatea  at  the  junction  of  the  ileum 
the  csBcum.  In  this  aituation  the  ileum,  with  the  ileo^j 
■owcal  valve,  is  pushed  into  the  more  capacious 
If  the  intiLssusception  now  continues  to  incr 
^loes  so  at  the  expense  of  the  colon,  more  and 
of  which  is  rolled  in  by  the  constant  and  excesaiv* 
vermiculai'  contraction  of  the  intestines.  It  thua 
happens  that  the  apex,  or  presenting  part,  of  the 
invaginated  bowel,  or  the  "  intussusceptum,"  through- 
out the  development  of  the  affection  always  consists 
of  the  same  jHJilion  of  gut  which  oiiginflSY-j  \iei»s 


os^^H 
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intussuscepted,  namely,  the  ileum  and  the  ileo-cacal 
valve,  and  thus  in  some  cases  the  latter  may  present 
at  the  orifice  of  the  anus.     This  form  of  intussuscep- 
tion is   named  ileo-C8BCal«  but  another  and  much 
more  rare  form,  named  ileO" colic,  is  met  with,  in 
which  the  ileum  becomes  inverted  through  theileo- 
csecal  valve,  and   the   intussusceptum    increases  hy 
protrusion  of  additional  portions  of  ileum.     Intus- 
susceptions are  also  f  oimd  in  the  small  intestine  and 
in  the   descending  colon  and   sigmoid   flexure,  hut 
seldom  attain  a  large  size.     AU  true  intussusceptions^ 
may  easily  be  distinguished  from  similar  invaginations 
which  are  formed  sometimes   during    the    irr^ular 
movements  of  the  intestine  which  occur  not  uncom- 
monly just  before  death.     These  latter  intussuscep- 
tions are  always  small,   frequently   multiple,  easily 
reduced,  and  the  gut  is  not  congested. 

If  an  intussusception  remain  unreduced,  congestion 
and  subsequent  sloughing  of  the  imprisoned  bowel 
is  apt  to  ensue.  In  some  cases  an  intussusception 
persists  for  a  considerable  time  without  serious^ 
mischief  resulting,  but  such  instances  are  compara- 
tively rare,  and  much  more  commonly  the  circulation 
in  the  intussuscepted  gut  is  quickly  interfered  with 
by  the  traction  on  its  mesentery.  The  intussusceptum 
swells  from  venous  engorgement,  and  very  soon  blood 
Cvscapes  from  the  distended  vessels  into  the  interior  of 
the  intestine,  as  well  as  into  the  wall  of  the  gut  itself. 
The  swelling  causes,  in  its  turn,  a  greater  constriction 
of  the  intussusceptum  where  it  enters  the  sheath,  the 
ai-terial  circulation  is  arrested,  and  gangrene  resulte. 
In  its  early  stages  an  intussusception  may  be  reduced, 
but  later  on  this  becomes  impossible.  The  irreduci- 
bility  is  in  great  part  the  result  of  the  swelling  already 
mentioned,  but,  in  addition,  adhesions  soon  form  be- 
tween the  sheath  and  the  returning  layer,  and  fix  the 
latter  in  its  abnormal  position.  In  almost  all  cases 
t\\eTQ  is  an  extension  of  inflammation  from  the  in- 
tiamed  or  slougliing  mte^\im!^  \^  \X^<^  'oei^hbounnir 
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peritoneum,  and  peritonitis  results ;  whilst  sometimes 
the  sheath  itself  becomes  ulcerated,  or  even  gan- 
grenous. Spontaneous  cure  is  less  rare  than  is  gene- 
rally supposed ;  the  gangrenous  intussusceptum  is  cast 
•off  as  a  slough,  and  the  patient  recovers  with  an  intes- 
tine which  is  shortened  in  proportion  to  the  length 
•of  that  piece  which  has  sloughed,  the  continuity  of 
the  canal  being  established  by  the  adhesions  which 
form  between  the  sheath  and  the  returning  layer. 

It  is  not  easy  to  assign  a  definite  cause  to  each 
individual  case  of  intussusception,  but  it  is  probable 
that  all  owe  their  origin  to  irregular  and  excessive 
•contractions  of  the  bowel,  such  as  occur  in  colic,  or 
result  from  the  presence  of  any  hard  or  foreign  body 
in  the  intestine.  In  some  cases  the  trouble  may  be 
traced  to  the  presence  of  a  polypus,  which,  being 
^gripped  by  the  bowel  below  its  seat  of  attachment,  is 
<lrawn  in,  together  with  the  gut  from  which  it  grows, 
during  peristalsis. 

Obstruction  by  foreign  bodies  and  faecal 
^CCiimxdations. — It  is  not  often  that  intestinal 
•obstruction  results  from  the  presence  of  foreign 
tbodies,  unless  in  this  category  hardened  faeces  be 
included.  The  various  foreign  bodies  which  are  so 
frequently  swallowed  are  seldom  of  sufficient  size  to 
<block  the  intestine,  whilst  yet  small  enough  to  safely 
pass  the  oesophagus  and  stomach.  They  may,  it  is 
true,  lodge  in  the  caecum  or  some  other  part  of  the 
lalimentary  tract,  and  cause  grave  trouble  by  setting 
oip  ulceration,  with  the  subsequent  formation  of  faecal 
libscesses  or  fistulae,  or  may  induce  peritonitis;  yet, 
withal,  they  seldom  entirely  obstruct  the  calibre  of 
the  intestine.  A  more  frequent  cause  of  obstruction 
is  a  gall-stone,  and  it  is  probable  that,  when  it  is 
of  sufficient  size  to  become  impacted,  it  has  gained 
the  cavity  of  the  bowel  rather  by  ulcerating  from  the 
gall-bladder  into  the  duodenum  than  by  passing  along 
the  gall-duct,  for  it  is  difficult  to  conceive  tha.t.^  ^«ycife 
^vhich  would  traverse  the  latter  co\i\d  \Aoc^  \Jafe  ^3^. 
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Intestinal  calculi,  or  enterolithes,  are  of  rare  occur- 
rence, they  are  usually  composed  of  phospbatic  de- 
posits formed  around  some  foreign  body,  or  of  masses 
of  hair  or  fibre ;  these  latter  are  generally  met  with 
in  hysterical  subjects  or  lunatics.  In  other  caae^ 
the  calculi  are  composed  of  vegetable  matter,  or  of 
masses  of  insoluble  salts,  such  as  magnesia,  which 
have  been  taken  medicinally.  Any  of  these  forms  of 
enterolithes  may  attain  great  size,  and  completely 
obstruct  the  bowel. 

Faecal  accumulation  is  the  result  of  long-contmued 
and  neglected  constipation,  and  is  seldom  seen  in 
early  life.  The  accumulation  is  necessarily  gradual, 
and  is  most  common  in  the  caecum,  sigmoid  flexurer 
and  rectum.  In  such  cases  the  intestine,  which  y&  * 
already  feeble  and  slow  to  contract,  becomes  still 
more  paralysed  by  the  distension  and  pressure  of  the 
contained  mass,  and,  should  the  condition  remain 
unrelieved,  complete  cessation  of  all  peristalsis  re- 
sults. In  addition  to  the  mechanical  blocking  of  the 
bowel,  the  faecal  mass,  which  becomes  harder  and 
dryer  the  longer  it  is  retained,  causes  inflanunation 
and  ulceration  of  the  intestine,  and,  subsequently, 
localized  chronic  peritonitis,  the  gut  above  the 
obstruction  becoming  also  immensely  distended.  In 
other  cases  faecal  masses  not  large  enough  to  occlude 
the  intestine  remain  in  the  caecum  and  keep  up  per- 
sistent irritation,  perhaps  for  months. 

Stricture  of  the  intestine. — ^Except  in  the 
rectum,  stricture  is  rare,  and  the  forms  of  narrowing 
in  this  part  of  the  bowel  will  be  dealt  with  more 
fully  in  the  chapter  on  Diseases  of  the  Rectum.  The 
simple  strictures  of  the  intestines  are,  like  those  of 
other  mucous  canals,  caused  by  the  contraction  of 
scar  tissue  at  the  seat  of  previous  ulceration,  those 
ulcers  which  are  most  often  followed  by  such  contrac- 
tion being  the  dysenteric,  the  catarrhal,  the  tuber- 
cuJar,  and  the  syplaiiitvc.  The  strictures  caused  by 
the  two  first  of  tbese  ax^  t£vo^\»  ciaci\sv'cpDL  vcl  \Xsa  large 
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intestine ;  those  by  the  two  latter,  in  the  lower  part  of 
the  ileum  and  the  csecum. 

Tnmonrs  of  the  intestine  (not  including  the 
rectum). — Both  innocent  and  malignant  tumours  are 
met  with  in  the  intestine,  the  latter  being  unfor- 
tunately the  more  common. 

Of  the  innocent  growths,  the  simple  glandular  poly- 
pus is  of  most  frequent  occurrence.  It  is  seen  in 
children,  and  is  sometimes  multiple.  Its  common 
site  is  the  lower  part  of  the  ileum  and  the  colon.  It 
is  seldom  large  enough  to  obstruct  the  bowel,  but, 
as  already  mentioned,  may  cause  intussusception. 
Mbrous,  naevoid,  and  fatty  growths  are  very  rare. 

Malignant  tumours  are  much  more  common  in  the 
large  than  in  the  small  intestine.  They  are  almost 
invariably  carciaomatous,  and  frequently  belong  to 
that  variety  of  malignant  growth  to  which  the  name 
of  adenoid  cancer  has  been  given.  These  growths 
become  more  common  the  nearer  we  approach  to  the 
anus,  but  are  more  frequent  in  the  csecum  than  in  the 
ascending  colon.  They  cause  much  induration  and 
narrowing  of  the  intestine,  with  the  formation  of  a  so- 
called  "  cancerous  stricture."  The  growths  themselves 
ulcerate,  and  may  furnish  a  discharge  of  blood-stained 
and  foul  fluid  from  the  anus.  Above  the  stricture  the 
gut  becomes  dilated,  inflamed,  and  often  ulcerated,  so 
that  perforation  of  the  bowel  and  acute  purulent  peri- 
tonitis frequently  induce  a  fatal  termination.  On 
post-mortem  examination,  it  is  by  no  means  rare  to 
Und  no  secondary  growths  in  any  of  the  viscera,  and 
in  a  considerable  number  of  cases  there  is  no  glandular 
affection.  In  some  cases  the  growth  is  tuberous,  and 
protrudes  into  the  cavity  of  the  bowel ;  in  others,  it 
forms  a  hard  ring  in  the  wall  of  the  gut  itself. 

Pressure  on  the  bowel  from  without  by 
tmnonrSy  &C« — ^This  is  not  a  common  cause  of  ob- 
struction, for  the  bowel,  being  in  most  parts  movable, 
is  not  readily  compressed.  Cancerous  growths,  from 
their  tendency  to  flx  and  adhere  to  tYie  t\as»\x<e8.,  \x5l«v^ 
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often  cause  obstruction  than  innocent  tumours,  and 
as  examples  may  be  quoted  cancer  of  the  pancreas, 
spleen,  kidney,  and  liver.     In  other  cases,  uterine, 
ovarian,  or  prostatic  tumours  compress  the  bowel,  and 
in  yet  another  class  the  obstruction  is  caused  by  the 
pressure  of  pus.    Thus,  I  have  seen  a  case  in  which  an 
abscess  which  formed  in  Douglas's  pouch  as  the  sequel 
to  rectal  stricture  and  ulceration  caused  such  pressure 
on  the  bowel  as  to  induce  death  by  obstruction,  and 
other  similar  cases  have  been  recorded!     Occasionally, 
the   glandular   tumours  which   result  from  "tabes 
mesenterica "  attain  a  sufficient  size  to  compress  the 
bowel,  to  which,  in  addition,  they  may  contract  adhe- 
sions. 

Chronic  peritonitis. — In  tubercular  disease  of 
the  peritoneum  it  is  by  no  means  uncommon  for  the 
coils  of  intestine  to  become  matted  to  one  another 
and  to  the  enlarged  glands  which  are  often  present. 
In  consequence  of  this  matting,  a  chronic  form  of 
obstruction  may  supervene.  The  condition  is  most 
common  in  young  people.  In  another  class  of  cases 
the  peritoneal  inflammation  is  dependent  upon  dis- 
seminated new  growth.  This  is  most  frequently  seen 
in  connection  with  malignant  ovarian  disease,  but  in 
some  cases  the  growth  is  primary  in  the  se]x>us  mem- 
brane. 
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BZSBASSS   OF  THS   BSCTUK. 


Impebfobate  anus  results  from  imperfect  union 
hetween  the  rectum  above  and  the  posterior  part  of 
the  cloaca  common  to  the  uro-genital  aperture  and 
*he  hind  gut  below. 

The  deformity  exists  in  varying  degrees.  In  some 
cases  there  is  an  anal  depression,  at  the  bottom 
of  which  a  membrane  forms  a  septum  separating 
the  anus  from  the  rectum,  or  else  the  anus  itself 
is  occluded  by  a  similar  membrane,  which  extends 
.backwards  from  the  scrotum  to  the  coccyx.  In  other 
cases,  again,  the  anus  and  rectum  are  continuous, 
but  the  gut  is  much  narrowed  at  the  point  of  their 
Junction,  and  occasionally  the  anal  orifice  is  obstructed 
hy  a  longitudinal  fold  of  skin  extending  from  the 
coccyx  to  the  scrotum,  and  bisecting  the  anal  aper- 
rture. 

In  more  severe  examples  the  anal  aperture  is  sepa- 
rated from  the  rectum  by  fibrous  tissue  an  inch  or 
more  in  depth,  whilst  in  some  instances  the  rectum 
itself  is  completely  undeveloped.  Not  infrequently 
4ihe  rectum  opens  into  the  genito-urinary  tract — in 
the  female  into  the  posterior  wall  of  the  vagina,  and 
in  the  male  into  the  prostatic  urethra ;  more  rarely, 
:t}he  opening  is  into  the  bladder  itself.  Those  cases  in 
^^j^hich  there  is  no  passage  for  faeces  terminate  fatally 
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unless  subjected  to  surgical  treatment,  the  infant 
dying  from  vomiting  and  exhaustion,  or  from  rupture 
of  the  caecum  or  colon  caused  by  over-distension. 


Hfiemorrhoids,  or  piles,  constitute  one  of  the  most 
common  of  the  diseases  to  which  the  rectum  is  liable. 
A  haemorrhoid  is  essentially  a  dilated  or  varicose  van. 
or  more  often  a  collection  of  such  veins.  ^  According 
to  their  situation  relative  to  the  anal  orifice,  piles  are 
called  external  or  internal,  but,  although  it  is  not  un- 
common to  find  internal  piles  existing  alone,  extemsd 
piles  are  almost  always  associated  with  the  internal 
variety. 

External  piles  are  covered  by  skin,  and  are 
generally  multiple.  When  not  inflamed,  they  give 
rise  to  but  little  trouble,  and  present  themselves  as. 
swollen  tabs  of  skin  around  the  anal  orifice.  When 
inflamed,  they  form  purple,  shiny,  tense,  rounded 
masses,  causing  much  pain  and  rectal  tenesmus.  If 
removed,  they  are  found  to  consist  of  a  looped  varicose 
vein  surrounded  by  fibrous  tissue,  the  quantity  and 
denseness  of  which  depend  upon  the  frequency  with 
which  the  pile  has  been  the  seat  of  inflanmiation. 
Very  commonly,  the  blood  in  the  varicose  vein  dots 
when  the  latter  becomes  inflamed,  and  occasionaUv 
suppuration  or  sloughing  terminates  the  existence  of  a 
hsemorrhoid. 

Internal  piles  var^^  in  structure,  for,  although 
all  are  composed  of  dilated  vessels,  the  arrangement 
and  character  of  the  latter  are  not  always  identical. 
They  may  conveniently  be  divided  into  (a)  capillaiy, 
(6)  venous,  (c)  arterial. 

Capillary  piles  are  small,  sessile  swellings,  with  a 
papillated,  mulberry-like  surface  which  readily  bleeds. 
This  haemorrhage,  which  is  common  in  all  cases  d 
internal  piles,  is  readily  accounted  for  when  we  coo- 
sider  that  the  latter  ojce  covered  by  thin  muooo^ 
membrane  only,  and  tvo\,\s^  ^«m^^%a  «sfe  \iva  exteniai 
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p^^nS  tliat,  in  addition,  tliey  are  exposed  to  tlie 
ressure  and  imtfttioii  of  the  liawiened  fieces  of  thy 
actum.  ChOdren  tire  but  Heidom  the  subjects  of  pilei^, 
ut  when  such  is  the  ease  it  is  the  capillwj- pile  which 
F  almost  always  f  oiuid. 

Venous  piles  are  the  most  common  of  the  internal 
Hemorrhoida.  They  are  usually  multiple,  and  extend 
torn  just  inside  the  anal  margin  to  a  diHtiuiee  nf  one  or 
ffo  inches  up  the  rectum.  They  form  irregular  pedun- 
^ated  swellings,  purple  iu  colour,  soft  ii 
tod  iioi  ao  prone  to  bleed  profutielj  as  the  capillary 


fcriety.     On  section  aftei'  i«moyal,  they  ai 

p    composed   almost   entirely  of   irregulai    

tens,  surrounded  by  but  little  fibrous  tissue,  and  a 
^  small  artei'ioles. 

',  Arterial  piles  are  comparatively  rare.     They  are 
pnerally  large,  distinctly  pedunculated,  smooth  and 
lippery    on    the    surface,    and    readily    bleed    per 
fitiitn  if  scratched.     They  contain  arteries  of  < 
Iderable  si/e,  as  well  as  varicose  veins. 
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The  causes  of  hsemorrlioids  are  numerous,  bat,  in 
general  terms,  it  may  be  said  that  they  are  induced  by 
anything  which  impedes  the  return  of  blood  from  tbe 
rectum.  It  should  be  remembered  that  most  of 
the  rectal  veins  open  into  those  of  the  portal  system, 
and  that,  as  the  latter  have  no  valves,  the  blood- 
pressure  at  the  most  dependent  parts  of  the  rectal 
vessels  is  necessarily  considerable.  In  addition,  the 
veins  of  the  rectum  run  in  a  submucous  tissue,  whidi 
is  more  than  usually  lax  and  yielding — a  condition 
which,  although  necessary  on  account  of  the  coDr 
stantly  varying  distension  of  the  rectum,  neverthelea 
gives  but  little  support  to  the  veins.  Chronic  consti- 
pation, which  is  one  of  the  most  fertile  causes  of  pik^ 
induces  them  in  more  ways  than  one.  First,  tbe 
faecal  masses  compress  the  veins  directly,  and,  secondly, 
the  thickening  of  the  muscular  coat  of  the  rectmB, 
which  often  results  from  its  distension,  causes  as 
increased  difficulty  in  the  flow  of  blood  from  the  y&bb 
of  the  submucous  tissue. 

But  the  pressure  on  the  rectal  veins  is  often  caused 
by  diseased  conditions  of  the  rectum  itself,  and  it 
should  always  be  remembered  that  almost  any  disease 
of  the  rectum  may  be  complicated  by  piles ;  this  is  a 
fact  that  has  more  than  a  pathological  importance,  for, 
if  it  is  not  recognized,  the  more  serious  mischief  may 
be  overlooked,  and  an  operation  be  undertaken  for 
the  cure  of  piles  when  the  latter  are  perhaps  but  a 
complication  of  a  rectal  stricture  or  new  growth  I» 
some  cases  pressure  on  the  rectum  may  be  caused  by 
a  pregnant  uterus  or  a  uterine  fibroid,  and  in  M 
men  by  an  enlarged  prostate.  The  impediment  to 
the  portal  circulation  caused  by  a  congested  Kver, 
often  the  result  of  excessive  indulgence  in  food  and 
drink,  and  still  more  that  caused  by  cirrhosis  of  ih» 
liver,  tends  to  cause  piles,  whilst,  in  addition,  the 
conditions  which  produce  a  more  general  congestion  d 
the  venous  system,  svwiVv  «&  dkeases  of  the  heart  and 
Jungs,  also  exercise  som^  VivSLxxevtfife. 
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Lastly,  sedentary  occupations  and  a  feeble  state  of 
bealth,  with  loss  or  impairment  of  healthy  muscular 
tone,  such  as  is  sometimes  induced  by  residence  in  hot 
climates,  must  be  mentioned  a^  causes  of  hemorrhoids, 
and  it  is  probable  that  heredity  is  not  without  some 
influence,  for  in  not  a  few  cases  haemorrhoids  occur 
in  several  members  of  the  same  family. 


The  abscesses  which  are  common  in  the  neighbour- 
hood of  the  rectum  and  anus  fall  naturally  into  two 
divisions— those  which  are  superficial  and  those  which 
are  deep.  To  the  former  the  name  of  anal  abscess  is 
often  applied,  for  they  develop  in  the  folds  of  skin 
wMch  surround  the  anus.  They  never  attain  any 
great  size,  and  readily  burst  externally ;  if  they  burst 
internally  as  well,  the  most  usual  place  for  the  forma- 
mation  of  the  internal  opening  is  the  line  of  separation 
between  the  external  and  internal  sphincters,  i.e,y  just 
within  the  anus  itself. 

The  deep  or  ischio-rectal  abscesses  are  formed  in 
tihe  fossa  of  that  name.  They  are  situated  beneath 
the  deep  fascia,  and  show  but  little  tendency  to  come 
to  the  cutaneous  surface,  meeting  with  less  resistance 
in  their  extension  toward  the  bowel,  into  which  they 
often  burst  above  the  upper  margin  of  the  internal 
sphincter,  i.e.,  about  an  inch  and  a  quarter  to  an 
inch  and  a  half  up  the  rectum.  Their  formation  is 
aooompanied  by  much  brawny  swelling,  with  indura- 
tion and  pain. 

Both  anal  and  ischio-rectal  abscesses  may  result 
fronr"  injury  or  exposure  to  wet  and  cold.  Usually 
the  injury  is  applied  from  without,  but  the  presence 
of  hard  and  sharp  foreign  substances  in  the  rectum 
provides  another  source  of  traumatism,  for  by  their 
passage  through  the  mucous  membrane  they  may 
allow  of  the  escape  of  minute  quantities  of  fsecal 
matter  into  the  cellular  tissue,  and  thus  promsA,^  ^\v^ 
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puratioii.  The  anal  abeceeaee  appear  to  owe  thwr 
commencement  in  many  CAses  to  the  irritatioa  caused 
}jy  want  of  cleanlinesB  in  this  region. 

A  fiatola  in  auo  is  the  result  of  an  unhealed  abscess, 
and  just  as  there  are  two  kinds  of  abaceesea,  so  tie 
there  two  kinds  of  fistulee.  It  must  not  be  sappaeed 
that  all  abeceeees  in  the  neighbourhood  of  the  rectnm 
refuse  to  heal,  for  such  ia  not  the  case,  but,  as  a  veij 
large  namber  of  them  lead  to  the  formation  of  fistide, 
it  is  evident  that  gome  common  <»,iise  or  causes  mnet 
be  present  in  all  caseH.  One  of  the  most  constant  of 
these  is  the  perpetual  movement  of  the  parts,  for  not 


I'od  has  Ih'ou  paeaHil. 

inily  are  the  walls  of  the  abscess  drawn  upon  duriif 
ilefffication  or  the  piissage  of  flatus,  but  the  perioeoii 
is  kept  in  motion  by  any  violent  respiratory  act,  tuA 
especially  by  coughing.  Another  fertile  source  of 
fistula  is  the  paasuge  of  fsecal  matter,  and  the  irritatioo 
which  is  tbei«by  set  up  whenever  the  abscess-cavity 
communicates  with  the  bowel.  The  association  d 
fistula  with  phthisis  finds  an  explanation  in  the 
pi-esence  of  tubercular  ulceration  of  the  rectum  in 
this  disease.  The  ulcer,  which  is  generally  ragM 
with  uudermineil  edges,  permits  the  escape  of  fiecil 


FISTULA  IN  ANO,  495 

atter,  as  already  mentioned,  and  causes  suppuration 
ound  the  gut.  Lastly,  as  in  the  case  of  piles,  it 
ust  constantly  be  kept  in  mind  that  a  fistula  may  be 
it  a  complication  of  some  other  rectal  disease,  isuch 

simple  or  cancerous  stricture,  syphilitic  ulceration, 
sure,  &c. 

Three  chief  varieties  of  fistula  are  described — ^the 
mplete,  the  blind  external,  and  the  blind  internal. 

complete  fistula  is  one  which  opens  both  externally 
rough  the  skin  and  internally  into  the  bowel ;  strictly 
»eaking,  this  is  the  only  form  of  true  fistula,  the 
hers  being  sinuses.  A  blind  external  fistula  is 
le  which  opens  externally  alone,  but  is  "blind" 
•wards  the  rectum,  and,  conversely,  a  blind  in- 
^rnal  fistula  has  an  opening  into  the  rectum  alone, 
id  none  through  the  skin.  The  external  opening  is 
mally  close  to  the  anus,  but  in  some  cases  is  situated 
>  a  distance  of  several  inches,  or,  in  rare  instances, 
;  far  away  as  the  great  trochanter.  In  healthy  sub- 
lets this  opening  is  small,  and  from   it  protrudes 

small  mass  of  healthy  florid  granulations.  In 
bthisical  patients  the  aperture  is  often  large  and 
igged,  the  skin  undermined  and  purple,  and  the  base 
3Void  of  healthy  granulations,  and  secreting  a  little 
atery  pus. 

The  position  of  the  internal  opening  depends 
liefly  on  the  kind  of  abscess  which  has  preceded  the 
stula.  If  an  anal  one,  then  the  aperture  is  just  inside 
le  anus,  between  the  external  and  internal  sphincters; 
'hjlst  if  an  ischio-rectal  one,  the  opening  is  placed 
[x)ve  the  internal  sphincter,  and  is  sometimes  as  much 
J  three  or  even  four  inches  from  the  anus.  The 
laracter  of  this  orifice  differs,  as  does  that  of  the 
d^emal  one,  according  to  the  constitutional  condition 
I  the  patient.  The  fistulous  track  itself  is  lined  at 
ret  by  the  granulation  tissue  of  the  shrunken  abscess- 
ivity,  but  in  cases  of  long  standing  the  wall  becomes 
lickened  by  fibrous  tissue,  and  the  canal  is  lined  by 

dense  cicatricial  membrane,  showing  no  tendency 
hatever  to  heal. 
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A  fistula  chiefly  caoses  trouble  by  the  discharge  of 
matter  and  the  incontinence  of  flatus  and  faces,  but, 
if  it  be  neglected,  further  mischief  will  ensne.  On 
account  of  the  occaaional  blocking  of  the  track,  pus  is 
liable  to  be  retained  at  times,  fresh  abecessee  form, 
and  either  burst  again  through  the  old  opening  or  else 
point  in  fresh  places.  In  this  way  other  fistulons 
tracts  are  produced,  which  in  many  cases  form  bntndi- 
ing  channels  leading  from  the  original  sinus.     AsthiK 


trouble  is  continuous  so  long  as  it  is  allowed  to  remw 
untreated,  additional  openings  form  in  the  bowel,  tht 
mucous  membi'one  is  destroyed  by  ulceration,  and  tit 
submucous  and  muscular  coats  are  infiltrated  by  fibroid 
tissue  and  other  inflammatoiy  products.  In  tit 
manner  the  lower  part  of  the  bowel  is  converted  int* 
a  tough  fibrous  tube,  incapable  alike  of  properly 
retaining  f£e<:es  and  of  transmitting  them,  for  tbt 
sphinctei'S  cease  to  act,  not  only  because  they  uf 
partly  destroyed,  Wta\Mj\«sa»fifi>*iia^a.>Miou8Surf«e 
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io  longer  maintains  its  normal  sensibility,  and  thus 
he  presence  of  faecal  matter  is  not  recognized  by  the 
)atient,  and  does  not  excite  the  natural  reflex  con- 
raction  of  the  muscles.  On  account  of  the  contraction 
•f  the  newly  formed  fibrous  tissue,  much  narrowing 
Qay  ensue,  and  thus  lead  to  the  development  of  a 
tricture.  Some  few  cases  terminate  fataUy  from  ex- 
haustion, caused  by  profuse  suppuration ;  others,  from 
cute  peritonitis  consequent  on  the  perforation  of  an 
Jeer  through  some  part  of  the  rectum  covered  by 
eritoneum. 


In  fissure  of  the  anus  there  is,  as  the  name  implies, 
crack  or  fissure  at  the  anal  orifice.  In  very  many 
ases  no  other  cause  is  apparent  beyond  chronic  con- 
bipation,  and  it  is  probable  that  the  disease  generally 
esults  from  over-distension  by  hardened  masses*  of 
aeces.  In  some  instances  the  fissure  is  slight  and 
eadily  heals  even  without  treatment,  but  usually 
}  extends,  and  shows  little  tendency  to  spontaneous 
ure.  The  common  situation  of  a  fissure  is  the  pos- 
Brior  margin  of  the  anus ;  it  usually  reaches  about 
alf  an  inch  or  more  up  the  bowel,  and  an  examina- 
Lon  may  show  that  it  is  complicated  by  the  presence 
f  either  piles  or  a  polypus.  It  is  of  some  importance 
)  recognize  such  a  complication,  for,  if  the  growth  be 
ot  removed,  the  treatment  of  the  fissure  is  liable  to 
rove  abortive.  Fissures  cause  much  pain,  which  is 
specially  severe  after  defsecation,  and  it  is  supposed 
lat  both  this  symptom  and  their  slowness  to  heal 
ce  alike  accoimted  for  by  the  exposure  of  nervous 
vigs  in  the  floor  of  the  fissure. 

U&CBRS  or  TBB  RBCTUM. 

Simple  ulceration  of  the  rectum  is  usually  of  trau- 
.atic  origin,  and  is  the  result  of  the  presence  of 
irdened  masses  of  faeces  or  of  foreign  bodies  in  the 
)ctum.     The  ulcer  is   usually  single,  aix^  xaa.^  "^^ 
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Mtuated  at  tmy  part  of  the  circumference-  of  the 
bowel.  It  is  seldom  larger  than  a  shilling,  and  is  of 
no  regular  shape ;  its  base  and  edges  are  neither  indu- 
rated nor  unduly  prominent.  As  already  mentioned, 
ulceration  of  the  rectum  may  lead  to  the  formatjim 
of  a  fistula,  and  the  fistula,  in  its  turn,  may  be  followed 
by  an  ulceration  which  extends  up  the  rectum,  and 
Bometimea  involves  the  mucous  membrane  in  the 
greater  part  of  its  length. 

SypUlitic  ulceration  is  more  common  in  women 
r.^  .-..  than  in  men,  and  is  usually* 

tertiary  affection.  It  may,  bow- 
ever,  be  said  at  once  that  easee 
are  attributed  to  syphilis  in 
which  there  is  no  evidence  rf 
this  disease,  and  it  is  probable 
that  many  instances  of  so-called 
syphilitic  disease  axe  really  ex- 
amples of  simple  ulceratioii 
extending  up  the  gut,  as  already 
described  in  the  chapter  on 
Fistula. 

In  typical  syphilitic   disea* 
the  mucous  membrajie  ot  the 
rectum  is  thickly  studded  iriti 
small  oval  or  rounded  ulcere, 
the  size  of  a  pea  or  a  lentil 
t  These  have  at  first  but  Utile 
L  induration  of  their  bases,  and 
'  the  edges  are  sharply  cut,  ind 
not  overhanging  liiethose  of  i 
tubercular  ulcer.    By  their  increase  in  size,  these  alcws 
coalesce,  and  thus  the  mucous  membrane  ia  destroyed 
over  an  area  of  irregular  shape.     The  infiltration  d    | 
the  rest  of  the  rectal  wall  by  the  products  of  inflam-    | 
mation   results   after  a   time  in   the    production  d    I 
fibrous  tissue,   and   ia    followed    by    induration  urf    I 
contraction  ot  tVie  cailbw  of  the  gut.     The  ulcentka    I 
tends  to  spread  \v^  tte  Vi-wA,  mA  Sh  ^3iaa  -«e.^  tbm   I 


Reutum  with  Kypliij 
Ulceration,  wbich  lia* 
part  deatroysd  the  muc 
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is  first  a  destruction  of  the  mucous  lining  and  then 
a  formation  of   fibrous  tissue,  which   may  in   time 
implicate  the  rectum  in  its  whole  length.     The  dis- 
charge   from   the  ulcerated  surface    is    often   very 
profuse,  and  in  some  cases  the  ulcers  penetrate  deeply 
into  the  siurounding  parts.     In  consequence  of  this 
penetration,  fistulse  are  liable  to  form,  and  in  some 
cases  extend  into  neighbouring  organs,  such  as  the 
iragina  or  the  bladder.     If  an  ulcer  penetrates  the 
rectal  wall  where  the  latter  is  covered  by  peritoneum, 
acute  suppurative  peritonitis  quickly  ends  the  patient's 
life.     In  other  cases  death  results  from  exhaustion. 
In  connection  with  this  subject,  it  may  be  mentioned 
i)hat  in  secondary  syphilis  the  anus  is  very  frequently 
i>he  seat  of  condylomata  or  mucous  tubercles,  such  as 
have  been   more  fully  described  in  the  chapter  on 
iSyphilis. 

Tabercular  ulceration  of  the  intestine,  and  the 
part  it  plays  in  the  production  of  fistulse,  have  already 
been  described,  and  it  now  only  remains  to  mention 
briefly  the  other  and  rarer  causes  of  ulceration.  These 
■are  chiefly  dysentery  and  catarrh,  for  the  ulcera- 
tion which  is  the  almost  constant  accompaniment  of 
new  growths  is  better  dealt  with  in  connection  with 
tumours  of  the  rectum.  Dysenteric  ulceration  is  often 
very  chronic,  and  may  persist  for  years.  The  scars 
left  by  it  are  frequently  pigmented.  In  rare  cases 
it  causes  penetration  of  the  rectal  walls,  with  the 
formation  of  fistulse.  It  is  peculiarly  liable  to  be 
followed  by  abscess  of  the  liver. 

» 

STRZCTVRB  OF  TBB  RBCTUM. 

Kectal  stricture  results  either  from  inflammation 
and  ulceration  or  from  the  presence  of  new  growths. 
Any  of  the  varieties  of  ulceration  described  above  may 
result  in  the  formation  of  a  simple  stricture,  which,  in 
•addition,  may  ensue  upon  pelvic  cellulitis  or  otheic 
forms  of  inflammation  connected  mt\i  ^\^%  i^Tsi^^ 
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genital  organs.  In  some  eases  stricture  close  to  the 
anal  orifice  is  dependent  upon  imperfect  development 
of  the  communication  between  the  bowel  and  the  skin 
surface.  Occasionally,  stricture  results  from  the  too 
free  removal  of  skin  in  operations  upon  haemorrhoids. 

Stricture  occurs  in  all  parts  of  the  rectmn,  and 
may  be  either  annular  or  tubular.  In  the  former, 
there  is  a  narrow  ring-like  contraction  of  the  gut ;  in 
the  latter,  the  rectal  walls  are  infiltrated  in  a  con- 
siderable part  of  their  length.  In  many  cases  in  which 
there  has  been  extensive  idceration,  and  the  stricture 
is  of  long  standing,  the  lowest  portion  of  the  gut  is 
found,  when  examined  by  the  finger,  to  be  extremely 
rough  and  irregular,  the  walls  being  exceedingly  hard 
and  resistant,  and  the  bowel  fixed  to  the  surrounding 
parts.  The  rectum  above  the  stricture  becomes  greatly 
hypertrophied  and  dilated  on  account  of  the  obstruc- 
tion to  the  passage  of  faeces,  and,  on  account  of  the 
retention  of  the  latter,  is  liable  to  become  inflamed 
and  ulcerated.  The  ulceration,  in  its  turn,  is  followed 
by  contraction  of  the  scar  tissue,  and  thus  the 
stricture  extends. , 

The  ulcerated  and  dilated  condition  of  the  gut  above 
the  obstruction  affords  a  ready  explanation  of  some  of 
the  most  typical  symptoms  of  stricture.  It  is  common 
in  these  cases  to  have  a  history  of  alternating  attacks 
of  constipation  and  diarrhoea.  The  constipation  is  the 
lesult  of  the  accumulation  of  faeces  above  the  strict m«, 
jind  it  is  the  presence  of  the  faecal  masses  which 
(causes  iiTitation  and  catarrh  of  the  bowel,  resulting  in 
discharge  of  the  accumulated  faeces  mixed  with,  and 
liquefied  by,  the  secretion  of  the  intestine.  The 
ulcerated  surface  also  supplies  a  discharge  of  pus  and 
mucus,  which  collects  above  the  sphincters,  and  caa*^ 
frequent  desire  to  defaecate,  the  patient  passing  a 
mixture  of  pus  and  blood.  When  the  stricture  is  near 
the  anus,  the  motions  are  moulded  by  it  rather  than 
by  the  anal  orifice,  and  become  narrow  and  pipe-like; 
but  if  the  obstructioii  \i^  m  >i3tia  ^3J^'^T  ^rt  of  the 
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Tectum,  the  fteces  collect  again  below  the  stricture,  are 
welded  by  the  muscular  rectal  wallsj  and  finally  shaped 
by  the  anus,  bo  that  any  narrowing  which  has  been 
produced  in  the  passage  through  the  stnctaro  11  lost 
in  the  rectum  below  it 

Stricture  of  the  rectum  may  end  fatally  in  more 
ways  than  one  In  some  cases  the  discharge  from 
the  ulcerated  surface  causes  death  by  exhaustion  or 
amyloid  disease ,  in  others,  additional  trouble  results 
-from  the  unphcation  of  the  bladder  and  the  formation 
of  a  fistulons  communication ,  sometimes  peritonitis  is 
-caused  by  the  penetration  of  an  ulcer  high  up  the 
bowel ;  and,  lastly,  the  opposition  to  the  passage  of 
fteces  may  culminate  m  complete  intestinal  obstruc- 

Ttmomts  or  tbb  bbctvk  jutd  ahvb. 

Tumours  of  the  rectum,  like  those  of  other  parts, 
are  either  innocent  or  mahgnant ,  the  former  will  be 
£rst  described 

PlO.  13$. 


PapQlomata  are  sometimes,  though  not  frequently, 
met  with  around  the  anal  orifice.  They  present  tVw> 
same  uppeamnces  as  similar  growths  e\Mi-«\vei«,^>«vsi% 
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roughened  on  the  surface,  not  indurated  nor  infiltrat- 
ing the  surrounding  tissues,  ajid  often  dischai^g  a 
wateiy,  blood-stained  fluid.  They  are  usually  bqulU, 
but  occasionally  attain  considerable  proportions,  Thej 
occur  chiefly  in  adults. 

Polypi  are  found  at  all  ages,  but  are  relatively 
common  in  children.    They 
Fig.  136.  are  either  (a)  glandular  or 

(5)  fibrous.  Theglandidar 
or  adenomatous  polypi  &re 
usually  about  the  size  of  » 
small  hazel-nut,  are  attached 
by  a  stalk  or  pedicle  which  v 
of  ten  an  indi  or  two  inlengtb, 
have  apapUlated  surface.wd 
are  prone  to  bleed.  Inrarein- 
stancesthey  are  multiple,  and 
may  be  numbered  1^"  hnn- 
di&ds,  extending  up  the  rec- 
tum as  far  as  the  finger  can 
reach,  and  bl  eeding  profusely. 
I  On  microscopical  examina- 
I  tion, these  glandulargrowths 
are  found  to  consist  of  nume- 
rous Lieberkuhn's  follicles 
closely  set  in  a  matrix  of 
loose  £brous  tissue. 

The  fibi-onm  polypi  an- 
not  socommoQ  as  the  adeno- 
matous ones.  Their  surfaw 
is  smoother,  their  pedicke 
shorter,  and  their  tendency 
to  bleed  not  so  marked  as  in 
the  case  of  the  glandular  polypi.  Sometimes  tbev 
attain  a  very  considerable  size,  and  thero  is  a  speci- 
men in  the  museum  of  St.  Bartholomew's  HoenttI  , 
which  was  removed  by  my  friend  Mr.  Everley  Tayht  I 
from  a  girl  of  about  Wenty,  and  weighed  no  !«• 
thaa  a  pound.    Suc\v  cases  wt^,  ^i.tr«wsc,  witramdy 
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rare.  On  microscopical  examination,  these  polypi  are 
seen  to  be  composed  of  loose  connective  tissue ;  some- 
times they  are  very  soft,  and  contain  much  serous 
fluid  in  the  connective-tissue  spaces. 

Dermoid  tumours  of  congenital  origin,  and  poly- 
poid in  shape,  have  been  occasionally  met  with  in  the 
rectum ;  they  are  sometimes  covered  by  long  silky 
hairs. 

Nsevi  are  very  rare,  but  are  liable  to  be  dangerous 
to  the  life  of  the  patient  by  reason  of  the  copious 
luemorrhage  which  they  occasionally  cause.  Like 
similar  growths  in  other  parts,  they  are  met  with  in 
children. 

Malignant  tumours  of  the  rectum  are  practically 
always  carcinomata,  for  the  sarcomata  are  so  rare  that 
they  do  not  require  separate  mention.  But,  although 
all  the  malignant  growths  are  of  epithelial  origin,  they 
are  not  all  alike  either  in  their  physical  properties  or 
microscopical  structure,  and  may  conveniently  be 
divided  into  two  classes — (a)  the  adenoid  or  glandular 
cancers  and  (b)  the  scirrhous  cancers. 

The  adenoid  carcinomata  have  been  shown  by 
Mr.  Cripps  to  form  the  greater  number  of  the  malig- 
nant tumours  of  the  rectiun.  They  may  grow  in  any 
part  of  its  length,  but  are  of  more  frequent  occurrence 
in  the  lower  than  in  the  upper  part  of  this  poi-tion  of 
the  bowel.  They  grow  from  the  mucous  membrane, 
and  show  a  great  tendency  to  extend  into  the  lumen 
of  the  gut.  At  first  they  are  covered  by  the  mucous 
membrane,  and  form  soft,  partially  pedunculated, 
smooth  masses,  movable  on  the  deeper  part  of  the 
rectal  walls.  As  they  increase  in  size,  their  surface 
becomes  ulcerated  and  discharges  a  mixture  of  blood 
and  mucus,  their  deeper  portions  grow  into,  and 
gradually  implicate,  the  whole  rectal  wall,  and,  chiefly 
as  the  result  of  irritation,  they  become  more  firm  and 
indurated.  Their  growth  is  not  rapid,  and  may 
extend  over  periods  of  even  four  or  five  years  or  more. 
Sometimes  they  implicate  neighbouxmg  ot^axv%,  ^^^ 
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cause  fistulous  openiugB  into  tbe  bladder  or  vagins, 
or  on  to  the  neighbouring  cutaneous  surface.  In 
some  instances  they  neither  infect  tbe  lymj^iatie 
glands  nor  cause  aecondaiy  growths,  but  at  otiierlimes 
the  reverse  is  the  case,  and  the  liver  more  than  tbe 
other  viscera  is  liable  to  metastatic  deposits. 

On  microscopical  examination,  adenoid  cancers  an 
found  to  be  composed  of  a  loose  fibrillar  stroma,  in 
which  are  embedded  numerous  tubular  glands  lined  vitb 
columnar  epithelium,  as  well  as  masses  of  epithelial 
cells  lying  loose  in  alveoli,  and  not  forming  any  definiU 


glandular  structure.  In  these  tumours,  indeed,  thew 
may  often  be  seen  all  gradations  of  structure  between 
a  definit-e  adenoma  and  a  typical  carcinoma,  and,  »s 
a  result,  there  are  many  irregularly  formed  and  im- 
perfectly developed  gland-tubnles.  It  is  not  always 
easy  to  say  at  first  sight  whether  a  given  growui 
is  a  simple  adenoma  or  an  adenoid  cancer,  but  the 
point  may  be  settled  by  noticing  whether  or  not  the 

growth  implicates  tbe  submucous  and  muscular  coats. 

If  it  does  80,  then  t\ie  tumoMT  To>M*.\i%\iK&s)i  u^on  ts 
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malignant ;  whereas  if  it  is  only  a  aurfaca-growth,  not 
infiltrating  the  rectal  wall,  it  must  be  considered  a 
simple  glandular  polyp. 

Scirrlioiui  cancers  are  more  common  in  the  lower 
than  in  the  upper  part  of  the  rectum.  Unlike  the 
adenoid  cancers,  they  do  not  tend  to  the  formation  of 
polypoid-like  masses  protruding  into  the  cavity  of  the 


SectioD  of  na  Adenoid  Carcinoma  of  the  Bectnin  show 
inR  the  irreKolu'  cavities  hned  by  coloninar    epitheliDm 

(Mm,  A) 

bowel,  but  rather  simply  infiltrate  ite  walb  Both 
the  glandular  cancers  and  the  scirrhoua  growths  cause 
a  narrowmg  of  the  cahbre  of  the  gut,  and  produce 
the  so-called  malignant  stricture  of  the  rectum,  but 
the  scirrhoua  growth  is  much  more  dense  and  fibrous, 
and  by  its  contraction  renders  the  rectal  walls 
infinit^y  more  rigid  and  tindilatable  t\\&'a.  &o«%  'Cviss 
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adenoid  carcinoma.  The  mucous  membrane  cover- 
ing the  timiour  ulcerates  early,  and  exposes  a  readily 
bleeding  surface,  which  discharges  a  foul-smelling  and 
watery  secretion.  The  growth  may  extend  into  the 
neighbouring  viscera  and  tissues,  and  sometimes  attains 
so  great  a  size  as  to  fill  the  lower  aperture  of  the 
pelvis  and  compress  all  the  pelvic  viscera.  The  bowel 
above  the  growth  becomes  dilated  and  ulcerated,  as  in 
the  case  of  other  strictures,  and  in  some  instances  the 
disease  is  complicated  by  the  formation  of  fistula  or  of 
piles.  Glandidar  enlargement  and  metastatic  growths 
are  of  common  occurrence,  and  death  ensues  eiUier  from 
visceral  disease,  or  else,  more  commonly,  from  exhaus- 
tion induced  by  pain  and  profuse  discharge  or  from 
intestinal  obstruction.  On  microscopical  examinatioiy 
these  tumours  show  the  dense  fibrous  stroma  arranged 
so  as  to  form  alveoli  of  irregular  shape  and  size,  such 
as  are  common  to  all  scirrhous  growths.  The  epithelial 
cells  contained  in  the  alveoli  are  in  some  cases  spheri- 
cal but  more  often  columnar  in  shape. 


The  former  of  these  terms  is  applied  to  an  abnormal 
protrusion  or  eversion  of  the  mucous  membrane  of 
the  rectum  through  the  anal  orifice ;  the  latter,  to  an 
eversion  of  the  whole  thickness  of  the  rectal  wall 
The  mucous  membrane  of  the  rectum  is  normally  so 
loose  that  it  protrudes  slightly  during  def  aecation,  and 
anything  which  causes  excessive  straining  will  result 
in  excessive  protrusion  or  prolapse.  The  commonest 
cause  of  prolapse  of  the  anus  or  rectum  is  intestinal 
irritation  caused  by  the  ingestion  of  unsuitable  food, 
and  we  thus  find  the  disease  most  often  in  unhealthy, 
ill-fed,  flabby,  and  rickety  children.  Any  disease  of 
the  rectum  may  be  compUcated  by  prolapse,  but  those 
which  most  often  induce  the  trouble  are  rectal  poly- 
pus, piles,  and  thread- worms.  Prolapse  is  also  liable  to 
result  from  any  dii^asfe  oi  the  urinary  organs  whick 
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induces  straining,  and  is  common  in  children  suffer- 
ing from  phimosis  or  calculus. 

The  extent  of  the  prolapse  varies  greatly ;  in  some 
cases  only  a  small  fold  of  mucous  membrane  protrudes, 
"whilst  in  others  several  inches  of  the  lower  part  of  the 
rectum  projects  as  a  tube  from  the  anus ;  the  prolapse 
tends  to  increase  so  long  as  its  cause  remains.  At 
first  the  mucous  membrane  is  everted  only  during 
straining,  but  as  time  goes  on  the  sphincters  become 
lax  and  atonic,  the  attachment  of  the  mucous  mem- 
brane to  the  submucous  tissue  less  and  less  firm,  and, 
finally,  the  bowel  is  more  often  prolapsed  than  not. 
The  result  of  the  constant  exposure  is  an  inflammation 
of  the  mucous  lining,  accompanied  by  a  catarrhal 
discharge,  and  in  cases  of  long  standing  this  may  be 
succeeded  by  ulceration  or  even  sloughing  of  the 
prolapsed  parts,  the  latter  being  usually  the  result 
of  a  strangulation  of  the  protrusion  by  the  anal 
orifice. 

PRIJBZTUS  AXlm 

This  is  a  term  applied  to  a  sensation  of  itching  and 
irritation  of  the  anus  and  surrounding  skin.  It  some- 
times complicates  piles,  or  may  result  from  the 
presence  of  rectal  worms,  but  is  most  often  caused  by 
over-feeding  and  its  accompanying  constipation  and 
congested  liver ;  it  is  also  common  in  gouty  subjects. 
As  a  result  of  the  irritation  and  consequent  scratch- 
ing, the  skin  may  become  eczematous. 


(     5o8     ) 


CHAPTER  LXI. 

PB&XTONXTXS. 

Inflammation  of  the  peritoneum  may  be  either  ac 
or  chronic,  diffuse  or    localized.     The  acute  inft 
mations  are  usually  also  diffuse,  but  the  chronic 
not  necessarily  localized,  although  this  is  frequei 
the  case. 

Acute  diffuse  peritonitis  is  a  septic,  spreac 
inflammation  of  the  peritoneum.  It  may  result  f 
such  causes  as  penetrating  wounds  of  the  abdom 
wall;  extension  of  inflammation  from  neighboiu 
parts — e.g.,  from  the  cellular  tissue  in  cases  of  urii 
extravasation;  rupture  of  the  stomach  or  bowe 
their  perforation  by  ulcers,  timiours,  or  foreign  bo< 
and  the  escape  of  the  intestinal  contents — so-ca 
"  perforative  peritonitis ; "  rupture  of  abscesses  intc 
peritoneum,  especially  of  perityphlitic  abscesses ;  j 
grene  of  the  gut  following  strangulation  or  any  of 
varieties  of  intestinal  obstruction ;  and  septic  co 
tions  of  the  system,  such  as  septicaemia  and  pyaem 

The  commencement  of  peritonitis  is  marked  I 
great  distension  of  the  vessels,  and  a  consequent 
dening  of  the  inflamed  part.  This  is  usually  > 
noticeable,  and  at  once  attracts  attention  when 
abdomen  is  opened  at  a  post-mortem  inspection, 
the  inflammation  progresses  the  redness  becomes 
noticeable,  the  surface  appears  dull,  and  on  el 
examination  this  aVtetaXivoTv  m  colour  is  found  U 
the  result  of  exudatioiv,  v^\v\Otv  ccrqwe*  »0w^  \s&fi; 
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iis  with  a  thin  layer  of  fibrin,  and  causes  the  surface 
the  intestine  to  assume  a  finely  granular  or  ground- 
ss  appearance.  Very  soon,  as  the  exudation  in- 
ases,  the  serous  surface  becomes  flocculent,  and 
•eds  of  fibrin  in  the  form  of  a  fine  network  may  be 
n  crossing  each  other  in  an  irregular  fashion.  The 
dn  also  causes  adhesion  of  the  folds  of  intestine,  so 
it  the  latter  are  found  to  be  stuck  together  and 
iiially  fixed  to  the  parietal  peritoneum.  The  intes- 
es  themselves  are  greatly  distended,  and  contain 
ge  quantities  of  gas — a  condition  which  results  from 
•alysis  of  their  muscular  coats, 
[n  the  later  stages  of  septic  peritonitis,  the  serous 
ity  is  more  or  less  filled  by  fluid,  which  at  first  is 
ous  and  blood-stained,  but  soon  assumes  a  flocculent 
Dearance,  with  shreds  of  fibrin  floating  in  it,  and 
illy  becomes  purulent.  The  fluid  collects  in  the 
st  dependent  parts,  and  especially  in  the  pelvis^ 
;  it  is  also  prone  to  become  localized  by  adhesions 
med  between  the  intestinal  folds,  and  may  thus 
m  collections  shut  off"  in  parts  from  the  general 
itoneal  cavity.  The  intestinal  walls  are  also  swollen 
exuded  fluid,  and  softened  so  that  they  are  easily 
erated;  in  some  cases  the  distended  capillaries 
e  way,  and  cause  small  sub-serous  petechise  or 
hymoses. 

Microscopical  examination  shows  that  in  the  early 
ges  of  the  affection  there  is  an  exudation  of  serum 
i  leucocytes,  and  a  separation  of  the  endothelial 
Is  which  line  the  serous  membrane.  As  the  inflam- 
tion  progresses  both  red  blood-cells  and  the  fibrin- 
ming  elements  of  the  blood  exude,  and  the  coagulated 
?m  is  deposited  on  the  inflamed  surface  or  floats  in 
ces  in  the  exudation.  More  and  more  leucocytes 
ke  their  appearance,  and  soon  the  fluid  is  so  laden 
)h  them  as  to  become  sero-purulent  or  purulent, 
netimes  free  gas,  the  result  of  decomposition,  is 
,nd  in  the  abdominal  cavity.  In  acute  diffuse 
•itonitis  the  conditions  described  are  ioixsi^  m  ^>^ 
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parts  of  the  serous  membrane,  but  where,  as  is  usually 
the  case,  the  inflammation  has  extended  from  some 
definite  place,  there  all  the  signs  will  be  foimd  more 
accentuated  and  advanced  than  elsewhere. 

Peritonitis,  in  the  absence  of  treatment,  is  almost 
invariably  fatal.  It  is  accompanied  by  severe  collapse, 
with  persistent  sickness  and  constipation,  and  the 
general  symptoms  of  septic  poisoning.  In  otherwise 
healthy  adults  there  is  usually  severe  pain,  and,  at 
first,  pyrexia ;  but  in  old  and  feeble  patients  there  is 
often  but  little  pain,  and  the  temperature  is  frequently 
sub-normal. 

Sub-acute  and  chronic,  localized  peritonitb 
commonly  results  from  an  extension  of  some  inflam- 
matory process  in  or  around  one  of  the  viscera.  Thus, 
it  is  frequently  caused  by  inflammation  of  the  cellular 
tissue  around  the  caecum,  of  the  uterus  or  ovaries,  of  the 
bladder  in  cases  of  chronic  cystitis,  &c.  It  is  found  in 
the  neighbourhood  of  chronic  ulcers  of  the  stomach 
and  duodenum,  and  around  the  liver  in  cirrhosis.  In 
another  class  of  cases  it  results  from  the  irritation 
of  new  growths — e.g.,  cancer  of  the  liver,  pancreas, 
stomach,  &c. — or  may  be  set  up  by  contusion  of  any 
part  of  the  abdominal  wall. 

The  appearances  met  with  in  this  form  of  peritonitis 
are  very  similar  to  those  seen  in  the  earlier  stages  of 
the  acute  form  of  the  disease  already  described.  The 
redness,  however,  is  less  marked,  and  the  exudation 
of  fluid  is  but  slight.  In  these  cases,  moreover,  there 
is  a  tendency  to  the  development  of  fibrous  adhesions, 
and,  in  place  of  the  slight  stickiness  seen  in  the 
acute  inflammation,  there  is  a  formation  of  fibrous 
tissue,  which  causes  fixation  of  various  viscera  to  one 
another  or  to  the  abdominal  parietes.  These  fibrous 
bands  are  in  some  cases  gradually  elongated  by  the 
constant  dragging  of  the  attached  tissues,  and  may 
thus  at  some  future  time  be  a  cause  of  entanglement 
and  strangulation  of  intestine  in  the  manner  already 
described  in  the  cha^\jer  ow  \Ti\«^YM^  Obstruction. 
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In  their  mode  of  formation  these  hands  do  not  differ 
from  the  fibrous  tissue  which  forms  the  scar  in  the 
case  of  a  wound  ;  they  are  developed  from  the  exuded 
leucocytes,  and  the  blood-vessels  which  at  first  per- 
meate them  subsequently  shrivel  and  disappear. 

Chronic  diffuse  peritonitis  may  be  the  sequel 
of  habitual  engorgement  of  the  serous  membrane 
resulting  from  diseased  conditions  of  the  heart,  lungs, 
or  liver;  it  is  also  met  with  in  cases  of  chronic 
interstitial  nephritis.  In  cases  of  disseminated  new 
growth — such,  e.g.,  as  results  sometimes  from  malig- 
nant ovarian  disease— chronic  peritonitis,  with  effusion 
of  plastic  lymph  and  the  formation  of  adhesions,  is  of 
common  occurrence.  The  changes  met  with  in  the 
localized  form  of  the  disease  are  seen  in  the  diffuse 
variety  spread  over  a  larger  area,  but  thickening  of 
"the  serous  membrane  is  more  common  in  the  diffuse 
than  in  the  localized  affection.  Another  and  very  im- 
portant cause  of  chronic  diffuse  peritonitis  is  tubercle. 
In  examples  of  this  form  of  inflammation,  the  serous 
membrane  becomes  thickly  studded  with  grey  tubercles, 
-which  in  some  cases  are  present  in  such  numbers  as 
almost  to  completely  cover  the  whole  secreting  surface. 
There  is  much  matting  of  the  intestinal  coils,  and 
exudation  of  a' considerable  amount  of  fluid;  the' 
mesenteric  glands  are  commonly  much  enlarged,  and 
often  form  masses  of  large  size,  to  which  the  intestines 
become  adherent.  Tubercular  peritonitis  is  usually 
part  of  a  general  tuberculosis. 
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DBFOSSIZTZfiS    OF   TSfi    FACfi   AND 


The  causes  of  the  deformities  known  as  hare-lip  and 
cleft  palate  are  best  explained  by  reference  to  the 
development  of  the  face.  The  nose  and  mouth  at 
first  form  one  large  cavity,  which  is  subsequently 
partitioned  off  by  growths  from  its  roof  and  lateral 
boundaries.  From  the  roof  the  "  naso-f rental  process" 
descends,  and  from  the  tissues  forming  it  there  are 
developed  in  the  middle  line  the  nose  with  its  septum, 
the  central  portion  of  the  lip,  and  the  pre-maxills^ 
bone,  or  that  portion  of  the  upper  jaw  which  carries 
the  incisor  teeth.  The  naso-buccal  cavity  is  thus 
separated  into  two  lateral  portions,  which  are  sub- 
sequently represented  on  each  side  by  the  nostril  and 
the  antrum. 

From  the  sides  of  the  common  cavity  two  other 
processes  simultaneously  develop,  and  grow  inwards 
towards  the  middle  line.  These  are  named  the 
"maxillary  processes,"  or  the  "superior  maxillaiy 
plates,"  and  from  them  the  cheeks,  the  sides  of  the 
lips,  and  the  whole  of  the  upper  jaw,  with  the  excep- 
tion of  the  inter-maxillary  bone,  are  formed,  the 
cavity  of  the  nose  being  now  shut  off  from  that  of  the 

mouth  by  the  hard  palate. 

JBoth  hare-lip  and  cleft  palate  result  from  a  failure 

in  the  normal  \imoii\ye\j^^evi\}£i^\isva^-£rontal  and  the 
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maxillary  processes.  If  that  part  of  the  latter  which 
forms  the  lateral  portion  of  the  lip  fails  to  join  on 
one  side  with  the  central  portion  of  the  lip,  a  "  single 
hare-lip  "  results.  If  the  failm^  occurs  on  both  sides, 
the  hare-lip  is  said  to  be  double. 

If  the  two  maxillary  plates  do  not  fuse  in  the 
middle  line  of  .the  palate  posteriorly,  the  uvula  is 
bifid  or  the  soft  palate  cleft.  If  the  failure  to  join 
is  more  complete,  the  hard  palate  is  fissiu^d,  the 
£ssure  being  in  the  middle  line  posteriorly,  but  run- 
ning to  one  side  or  another  of  the  inter-maxillary 
bone  anteriorly,  and  thus  is  seen  in  front  as  a  cleft 
between  the  lateral  incisor  and  the  canine  tooth.  In 
hare-Hp  the  deformity  may  consist  of  nothing  more 
than  a  slight  notch  on  the  mucous  edge  to  one  side 
of  the  middle  line.  More  commonly,  however,  there 
is  a  greater  failure,  and  the  cleft  passes  through  the 
whole  depth  of  the  lip  and  perhaps  into  the  nostril. 
When  the  deformity  is  double,  the  central  portion  of 
the  lip  may  be  attached  to  the  end  of  the  nose. 

In  the  slighter  varieties  of  cleft  palate,  as  already 
mentioned,  the  soft  palate  alone  may  be  implicated, 
but  in  the  more  common  form,  where  the  cleft  extends 
to  the  bony  structures,  the  imperfection  results  in  a 
•communication  between  the  nose  and  mouth,  with 
consequent  difficulty  in  swallowing,  and  sucking,  com- 
bined with  a  nasal  intonation  of  the  voice.  The 
reason  why  the  cleft  in  the  hard  palate  is  in  the 
middle  lino  behind,  but  to  one  side  in  front,  is  that 
the  posterior  parts  of  the  palatine  processes  are 
formed  from  the  maxillary  plates  alone,  whilst  the 
arch  is  completed  in  front  by  the  inter-maxillary 
bone.  The  fissure  behind  is  thus  a  cleft  between  the 
two  maxillary  plates;  in  front,  between  the  maxillary 
plate  and  the  naso-frontal  process,  or  that  part  of  the 
Latter  called  the  inter-maxillary  bone. 

The  nasal  septum  is  usually  attached  below  to  the 
palatine  process  on  tne  side  opposite  to  that  on  which 
the  deformity  occurs.     In  some  instancea,  \vcy«^'^«^^ 
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the  cleft  is  double  in  front,  the  inter-maxillary  bone 
not  being  united  to  the  Tna.xi11iR  on  either  side,  in 
which  case  the  nasal  septum  also  is  unattached  except 
to  the  inter-maxillary  bone. 

It  only  remains  to  be  added  that  in  severe  examples 
of  cleft  pdate  there  is  almost  always  hare-lip,  and  that, 
vice  versd,  bad  cases  of  the  latter  are  usually  compli- 
cated by  cleft  palate.  The  incisor  teeth  in  cases  of 
cleft  palate  are  commonly  undeveloped  or  imperfectly 
formed. 


Cerebral  meningocele  and  encephalocele  are  pro- 
trusions of  the  cerebral  membranes  or  of  the  brain 
itself  through  abnormal  apertures  in  the  skull.  The 
most  common  site  for  such  a  protrusion  is  the  occipital 
region,  just  behind  the  foramen  magnum.  In  otha' 
cases  the  tumour  appears  at  the  anterior  fontaneile; 
at  the  root  of  the  nose,  between  the  nasal  and  frontal 
bones ;  at  the  base  of  the  skull,  passing  into  the  nares 
or  pharynx ;  and,  lastly,  at  the  external  angles  of  the 
orbit. 

The  membranes  that  are  protruded  are  the  don 
mater  and  arachnoid,  the  cyst  being  distended  hy 
cerebro-spinal  fluid.  When  the  cyst  contains  brain 
matter,  the  latter  is  generally  thrust  out  by  distension 
of  the  ventricles  with  fluid.  Meningocele  is  com- 
monly associated  with  hydrocephalus. 


CHAPTER  LXIII. 

SPZWA    BiriOA. 

A  SPINA  BIFIDA  is  a  congenital  deformity  of  the  spinal 
canal,  with  protrusion  of  a  portion  of  its  contents  m 
the  form  of  a  cystic  tumour  • 

The  bony  deformity  which  is 
cases  consists  of  a  deficiency  m  the 
lajninse  and  spines  of  one  or  more 
vertebrse,  the  spinal  canal  being 
thus  left  unclo«d  posteriorly  The 
laminie  may  be  merely  stunted,  but 
in  bad  cases  are  completely  everted 
so  as  to  stand  out  at  right  angles 
from  the  axis  of  the  spinal  column 
Asrare  Tariationsmay  be  mentioned 
—Co)  bony  outgrowths  fi-om  the  I 
posterior  surface  of  the  bodies  of 
the  vertebrie  into  the  spinal  canal,  ' 
which  may  protrude  through  the 
centre  of  the  cord  itself;  (6)  cleav 
age  of  the  body  of  a  vertebra,  and      „    .         ,     a 

^    .         ,  ,   ■',  ,  rDition  of  a  opine 

protrusion  of  the  membranes  an    fromaoaBeof  Cerviol 

teriorly.  Spina  Bifida  ahowing 

mv."! __-i*j__  „i:  „  .^ the  absence  of  the  la 

The  common  poimon  of  a  spina  mmffiand  flpmone  pr» 

bifida  is  the  lumbo-sacral  region,  ceases 

*  For  ft  full  accoDot  oF  the  morbid  qipearuices  fonnd  Id  diBbient 

vases  of  spina  bifida,  see  a  report  of  a  committee  of  the  Oboical 
"     r  n  Rsi 
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but  it  may  occur  in  any  part  of  the  Bpine.  In  most 
cases  some  five  or  aiz  of  the  Tertebrse  are  deformed, 
but  in  exceptional  instancee  the  whole  of  the  laminie 
are  deficient  from  the  atlas  downwards.  Between 
these  conditions  all  grades  may  be  seen. 

The  gtmetTire  of  tiie  tftC  and  the  compositiou  of 
its  coateuts  differ  in  different  apeoimens,  and  allow 
of  a  GubdiTision  iuto  three  classes — first,  meningocele; 
second,  meningo-myelocele ;  third,  syriago-myelocele. 


a  passed  from  the  sub-BrHcbDoid  space  into  the 
Boc,  and  another  has  been  placed  hensub  the  spinal  cord 
jnst  before  the  latter  becomes  spread  out  OB  the  tipper 
part  of  the  BwwalL  The  filum  termiuole  is  stretched 
across  the  cavity  of  the  sac,  and  is  adherent  to  tba 
moat  posterior  part  of  the  latter. 

In  Meidiigfocele  the  sac  is  composed  of  dura  mater 
and  arachnoid,  but  contains  neither  the  spinal  eoti 
nor  any  nerves,  and  is  distended  by  the  aub-aracbnMd 
or  cerebro-epinal  fluid.  It  is  doubtful  whether  one 
layer  of  the  arachnoid  alone  is  ever  protruded,  thoii^ 
this  condition  has  been  described.  In  such  eases  the 
aae    would  contain  tbe  aiftcWwii&iii, 
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In  Meningo-myelocele,  which  is  the  most  com- 
mon form  of  spina  bifida,  the  sac  is  formed  by  the 
dura  mater  and  arachnoid,  and  contains  cerebro-spinal 
fluid,  with  the  spinal  cord  and  its  nerves.  In  lumbo- 
sacral spina  bifida  the  spinal  cord  usually  passes 
directly  backwards,  and  the  filum  terminale  is  foiuid 
adherent  to  the  lower  and  posterior  portion  of  the  sac. 
In  some  specimens  the  cord  becomes  adherent  to 
the  upper  part  of  the  sac  as  soon  as  it  enters  it,  and 
is  spread  out  over,  and  incorporated  with,  the  sac-wall 
itself.  In  cases  of  spina  bifida  in  the  dorsal  or  cervical 
regions  the  spinal  cord  passes  through  the  sac,  re- 
enters the  spinal  canal,  and  is  found  in  its  natural 
position  in  the  lumbar  region.  In  its  passage  through 
the  sac  it  may  be  free,  but  is  in  some  instances 
adherent  to  the  posterior  surface  of  the  sac- wall,  as  in 
the  lumbo-sacral  class.  In  all  cases  of  spina  bifida  the 
central  canal  of  the  cord  is  liable  to  be  distended. 

The  nerves  which  arise  from  that  part  of  the  spinal 
cord  which  is  included  in  the  spina  bifida  are  neces- 
sarily themselves  within  the  cavity  of  the  sac,  the 
anterior  and  posterior  roots  being  often  easily  dif- 
ferentiated and  foiuid  separated  from  one  another 
by  a  continuation  of  the  ligamentum  denticulatum. 
That  part  of  the  cord  which  is  fused  with  the  posterior 
portion  of  the  sac-wall  also  gives  off  nerve-roots,  and 
thus  the  latter  appear  to  originate  from  the  sac-wall 
itself,  though  they  are  often  erroneously  described  as 
being  distrihjuted  to  it.     (See  Fig.  130.) 

The  form  and  size  of  the  sac  vary  greatly.  At 
birth  it  is  usually  small,  not  larger  than  a  Tangerine 
orange,  whilst  in  some  cases  the  position  of  th^  spina 
bifida  is  marked  by  a  depression  instead  of  a  swelling. 
During  the  first  few  days  of  life  the  sac  increases 
with  some  rapidity,  and  has  been  seen  to  measure 
in  adults  as  much  as  27  inches  round  its  base.  Its 
shape  is  circular,  and,  although  generally  sessile,  there 
is  a  marked  constriction  where  it  is  coImfi!C^^N5^^i^c^ 
the  trunk;  in  iong-standing  cases  a  pedV^c^*^  \a  ^gw^ftK^.- 


f  thaT^^ 
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nlly  formed.  The  most  posterior  portion  of  t 
<ir  the  sununit,  h-equently  presents  a  mediirn  groove, 
furrow,  or  depression,  to  which  the  name  of  ''  the 
iimhilicufi"  has  been  given.  It  is  generally  the  result 
of  the  attachment  of  the  spinal  cord  in  this  situfttion. 
and  is  caused  bj  the  unequal  distension  of  the  sac  b}' 
its  contained  fluid.  (See  Fig.  131.)  The  central  canal 
of  the  spinal  cord  has  been  seen  to  open  at  the  botUim 
of  the  umbilicus.     Occasionally,  the  sac  is  divided  into 


partitions  by  septa,  and  the^  also  may  produce  df- 


The  coreringB  of  the  sac  are  rarely  normal  skin 
and  subcutaneous  tissue.  In  most  cases  the  bnw 
alone  is  covered  by  skin,  which  gradually  thins  away 
towaiila  the  fundus,  so  that  the  summit  of  the  latter 
is  either  covered  by  a  thin  layer  of  epidermis  or  by  » 
glistening  membrane  composed  of  the  spinal  mem- 
branes or  of  the  thinned  and  adherent  ookI. 

Syringo-myelocele  is  a  rare  form  of  spina  hifidi 
in  which  the  central  canal  of  the  cord  is  immenadf 
distended  and  tornia  tVe  sac-iawvVj  ,tte  sai;-wall  \  '  ~ 
lined  by  the  expandei  wji\nsi  coti  \'i.?^s„ 


1 
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sight  such  a  spina  bifida  might  easily  be  mistaken  for 
a  simple  meningocele,  for  no  nerves  traverse  the  sac- 
cavity.  Close  elimination,  however,  shows  that  the 
nerves  are  contained  in  the  substance  of  the  sac-wall, 
being  given  off  from  the  distended  cord. 

The  coverings  of  a  syringo-myelocele  are  of  the  same 
nature  as  those  of  a  meningo-myelocele. 

The  congenital  deficiency  which  results  in  the  for- 
mation of  any  spina  bifida  consists  in  an  imperfect 
development  of  the  mesoblast  on  each  side  of  the 
vertebral  furrow  from  which  the  spinal  meninges 
and  the  vertebral  laminse  are  normally  produced. 
The  mesoblast  being  deficient,  these  structiu'es  remain 
undeveloped  in  varying  degrees. 

The  complications  of  spina  bifida  which  are  com- 
mon are  hydrocephalus,  talipes,  and  paralysis  of  the 
rectum  and  bladder. 

The  termination  of  the  majority  of  cases  of  spina 
bifida  is  death.  This  commonly  results  from  the  sac 
giving  way,  an  event  which  is  followed  by  myelitis  or 
convulsions.  Other  children  die  in  a  marasmic  condi- 
tion, without  any  very  definite  lesions  being  present. 
In  a  small  proportion  of  the  meningo-myeloceles,  and 
in  a  considerable  number  of  the  simple  meningoceles, 
the  sac  gradually  shrinks  and  a  natural  cure  is 
effected. 
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CHAPTER  LXIV. 
T  AZiZPBS — CZiVB^FOOT. 

Talipes,  or  club-foot,  may  be  either  congenital  or 
acquired,  may  affect  one  or  both  feet,  and  is  equally 
common  in  male  and  female  children. 

The  congenital  form  is  attributed  by  different 
authors  to  three  different  causes — (i)  spasmodic  con- 
traction or  paralysis  of  muscles,  resulting  from  nerve- 
irritation  or  loss  of  fimction;  (2)  malformation  of 
the  tarsal  bones  ;  (3)  mechanical  pressure  by  the 
uterus,  or  by  malposition  of  the  foetus. 

The  theory  that  the  deformity  is  due  to  some  affec- 
tion of  the  nervous  centres  is  supported,  first,  by  the 
undoubted  fact  that  after  birth  talipes  certaiDly 
results  in  many  cases  from  disease  of  the  spinal  cord, 
and,  second,  by  the  very  frequent  association  of  mal- 
formations of  the  cord  and  brain  such  as  are  seen  in 
spina  bifida  and  anencephalus. 

In  the  absence  of  any  demonstrations  of  primary 
disease  of  the  spinal  cord  in  the  foetus,  the  proof  that 
myelitis  produces  congenital  talipes  must  be  declared 
wanting,  although  there  is  much  to  be  said  in  its 
favoiu*  from  a  theoretical  point  of  view.  The  fre- 
quent association  with  spina  bifida  and  anencephalus 
is,  however,  a  fact  which  renders  it  highly  probable 
that  their  co-existence  is  more  than  a  coincidence,  and 
that,  in  these  cases  at  axt^  ic«fe^^  ^i?a.%  ^^Vs^-^siite^  qC  the 
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foot  is  the  direct  result  of  the  lesion  of  the  cord  which 
is  commonly  present. 

The  second  theory,  which  explains  the  deformity  by 
imperfect  development  of  the  tarsal  bones,  is  probably 
erroneous,  the  changes  foimd  in  the  latter  being  the 
result,  and  not  the  cause,  of  the  talipes. 

The  third  theory,  that  the  club-foot  is  the  result  of 
mechanical  pressure  by  the  uterus  or  by  adventitious 
bands,  or  of  malposition  of  the  foetus,  finds  its 
greatest  support  in  a  paper  by  Messrs.  Parker  and 
Shattock,*  and  may  be  summed  up  in  their  own 
words : — "  Our  argument  is  that  the  feet  of  the  foetus 
occupy  various  positions  during  the  course  of  intra- 
uterine life,  and  that  this  occurs  in  order  that  the 
joint-surfaces,  the  muscles,  and  especially  the  liga- 
ments be  developed  so  as  to  allow  of  that  variety  of 
positions  and  movements  which  are  afterwards  to  be 
natural  to  the  foot ;  and  we  hold  that  when  anjrthing 
(mechanically)  prevents  the  feet  from  assuming  these 
positions  at  the  proper  time,  or  maintains  them  in 
any  given  position  beyond  the  limit  of  time  during 
which  they  should  occupy  such  position,  a  talipes 
results.  The  variety  of  talipes  wfll  depend  on  the 
date  of  its  production ;  its  severity  will  be  in  direct 
ratio  to  the  mechanical  violence  at  work.  If  the 
inversion  of  the  foot,  which  is  normal  during  the 
earlier  months  of  foetal  life,  be  maintained  beyond 
the  normal  period  of  time,  the  muscles  and  ligaments 
will  as  a  consequence  be  adaptively  short  on  one 
aspect  of  the  limb,  and  too  long  on  the  other — a 
normal  position  of  inversion  will  finally  become  a 
deformity.  Talipes  calcaneus  is,  we  believe,  pro- 
duced in  a  similar  manner ;  it  occurs,  however,  later 
during  intra-uterine  life,  when  a  flexed  position  of 
the  foot  is  normal.  Being  thus  less  fimdamental  in 
character,  as  a  deformity  it  is  also  less  severe  than 
varus." 

•  "  Traiisaciio>225  of  the  Pathological  Society  "  'voV.  xxxx.  ^.  ^•a.'i. 
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In  support  of  tlxis  explanation  the  authors  adduce 
various  examples  of  foetal  malposition  and  pressure 
which  seem  quite  sufficient  to  prove  that  the  theories 
they  advocate  are  supported  by  facts,  and  to  establish 
such  mechanical  conditions  as  one  of  the  causes  of 
congenital  club-foot,  and  probably  the  one  which  is 
most  frequently  operative. 

Acquired  talipes  commonly  results  from  disease 
of  the  spinal  cord.  This  in  some  cases  is  irritative  in 
its  nature  and  produces  spasm  of  certain  muscles, 
which,  at  first  by  their  vital  contraction,  and  after- 
wards by  their  tendency  to  become  permanently 
shortened,  cause  an  active  displacement  of  the  foot; 
e,g,y  spasm  of  the  calf  muscles  will  result  in  a  drawing 
up  of  the  heel,  or  "  talipes  equinus." 

In  another  class  of  cases  the  lesion  of  the  cord  is  of 
a  destructive  nature,  the  large  nerve-cells  in  the 
anterior  comua  being  destroyed.  This  lesion,  which 
is  known  as  "anterior  polio-myelitis,"  results  in  the 
condition  called  "  infantile  paralysis."  The  motor 
cells,  which  are  the  centres  of  nutrition  for  the  motor 
nerves  and  the  muscles  they  supply,  being  destroyed, 
the  nervous  and  muscular  fibres  degenerate  and 
atrophy,  and  deformities  are  produced  both  by  shrink- 
ing of  the  paralysed  muscles  as  well  as  in  other  cases 
by  their  stretching.  Thus,  if  all  the  muscles  of  the 
leg  are  paralysed,  the  foot  usually  hangs  in  a  helpless 
condition,  with  the  toes  pointed  and  somewhat 
inverted,  and  in  this  position,  that  of  "  talipes  equino- 
varus,"  it  may  be  permanently  fixed  in  the  course  of 
months  by  the  atrophy  and  shrinking  of  the  calf- 
muscles.  In  other  cases,  where  the  calf-muscles  are 
alone  or  chiefly  affected,  the  extensors  will  support 
the  foot,  and  the  pressing  on  the  sole  in  walking 
will  tend  to  stretch  the  wasted  soleus  and  gastro- 
cnemius until  the  heel  is  permanently  depressed  and 
"  talipes  calcaneus  "  is  produced.  In  some  cases  d 
2X)lio-myelitis  tlae  paxaV-^s^  ^"asse^s.  <2i^^  but  unless  this 
improvement  occvwra  vd^\iMx  >i)aa  %s^  ts^ss^jJs^  ^  ^3«^ 
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after  the  attack  there  is  little  probability  of  recovery; 
the  muscles  then  rapidly  waste,  the  alfin  becomes  blue 
and  cold,  and,  imless  precautionary  meas\u*es  are* 
taken,  deformities  such  as  haye  been  described  will 
be  developed.  ^  In  advanced  cases  the  muscles  consist 
of  little  else  than  fat. 

In  a  few  cases  talipes  is  caused  by  contraction  of 
scars  about  the  ankle-joint,  and,  as  will  be  explained 
in  the  sections  on  flat-foot  and  valgus,  it  is  also  the 
result  of  muscular  weakness  and  yielding  of  ligaments. 
Again,  when  one  limb  is  shorter  than  the  other — e.g,, 
as  the  result  of  hip  disease — the  constant  walking  on 
the  toes  may  produce  permanent  talipes  equinus. 

TAXiZFBS    BqVZVO-VA&VS. 

Talipes  equino-varus  is  the  commonest  form  of  club- 
foot, and  is  in  most  cases  congenital.  In  this  variety 
the  toes  are  pointed  and  the  sole  cannot  be  brought 
up  to  a  right  angle  with  the  leg;  the  foot  is  also 
turned  inwards  so  that  the  scaphoid  bone  is  approxi- 
mated to  the  internal  malleolus.  In  severe  cases  the 
patient  walks  on  the  outer  side  and  dorsum  of  the 
foot,  and,  as  a  consequence,  the  skin  in  this  situation 
becomes  much  thickened,  and  a  subcutaneous  bursa 
usually  forms.  If  such  a  deformed  foot  be  examined, 
the  tendons  of  the  tibialis  anticus  and  the  tibialis 
posticus  as  well  as  the  tendo-AchOlis  are  foimd  to 
be  abnormally  short;  the  internal  lateral  ligament 
of  the  ankle  and  the  Ugaments  imiting  the  tarsal 
bones  on  the  inner  side  are  in  a  similar  condition, 
whilst  those  on  the  outer  side  may  be  stretched.  The 
astragalus  is  in  most  cases  normally  placed  as  regards 
the  tibia  and  fibula,  except  that,  in  proportion  to  the 
amount  of  the  equinus,  it  is  depressed  anteriorly  so 
that  the  greater  part  of  the  surface  which  articulates 
with  the  tibia  is  exposed.  The  twisting  inwards  of 
the  foot,  or  the  "  varus,"  is  foiuid  to  take  place  at  the 
mid-tarsal  and  sub-astragaloid  joints,  and  tvcA»  «u\i  ^^ 
ankle,  the  scaphoid  being  displaced  alTtios^^)  concK^^^w^l 
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in  severe  cases  to  the  inner  side  of  the  natragalus,  so 
that  the  articular  surface  of  the  head  of  the  ktt«r 
twne  ia  unopposed  in  front,  and  a  new 'articular  facet 
IB  formed  on  the  inner  side  of  the  head  to  articulate 
with  the  navicular  bone  iu  its  altered  position.  In 
addition  to  this,  Messrs.  Parter  aud  Shattock  have 
noticed  an  extension  backwards  of  the  upper  articular 
or  trochlear  surface  and  an  undue  obliquity  of  the 
neck  of  the  aetra^us. 

In  old  cases  of  equino-varus,  moreover,  the  boneK 
on  the  inner  side  of  the  foot  are  compressed  and  un- 
developed, the  skin  on  the  outer  side  forms  a  hard, 


D[Bsection  o(  a  Foot  with  Talipes  Eqnino-vama 

horny  excrescence,  and  the  muscles  of  the  calf  are 
small  and  feeble  from  the  little  use  to  which  they  aie 
put,  the  movements  of  the  ankle-joint  being  in  theee 
patients  almost  in  abeyance, 

TAKiPBS  mnvxwum. 

Talipes  equinua  cciii«\^&\ii.&-a.\xiaHIity  to  brin^the 
sole  of  the  foot  up  to  a'c\^\.«B^-»Waa.'&«i\es|,  "^ 
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toes  are  consequently  pointed,  and  the  heel  is  raised 
from  the  ground  in  walking.  In  exaggerated  cases 
the  plantar  flexion  of  the  foot  is  carried  to  such  an 
extent  that  the  patient  walks  on  the  dorsal  surface  of 
the  toes. 

Piu'e  equinus  is  rare.  It  is  seldom  congenital,  and 
commonly  results  from  infantile  paralysis  or  from 
spastic  contraction  of  the  calf-muscles.  The  chief 
anatomical  lesion  is  shortening  of  the  tendo-Achillis  or 
of  the  muscles  inserted  into  it. 


Talipes  varus  uncomplicated  with  equinus  is  a  rare 
form  of  club-foot,  and  is  almost  always  congenital.  It 
is  characterized  by  inversion  of  the  foot  and  shortening 
of  the  tibialis  anticus  and  posticus.  Most  of  what  has 
been  written  already  on  the  anatomical  changes  in 
talipes  equino-varus  applies  also  to  varus. 


Talipes  cavus  is  an  exaggeration  of  the  normal 
plantar  arch,  the  sole  of  the  foot  being  deeply 
hollowed  and  the  dorsum  correspondingly  convex  and 
arched.  This  form  of  club-foot  is  invariably  acquired, 
and  is  almost  always  combined  with  equinus  or  equino- 
varus.  The  toes  also,  in  this  variety  of  deformity, 
present  conditions  which  are  seldom  seen  apart  from 
cavus,  the  first  phalanges  being  hyper-extended  or 
even  dislocated  backwards  on  their  metatarsal  bones, 
whilst  the  second  and  third  phalanges  are  doubled 
down  towards  the  sole. 

This  "hollow  claw-foot"  results  either  from  a 
paralysis  of  the  interossei,  or  in  consequence  of  an 
antecedent  equinus.  The  interossei  normally  flex  the 
£rst  phalanges  and  extend  the  second  and  third ;  con- 
sequently, when  they  are  paralysed,  there  being  no 
muscle  to  depress  the  fii^  phalanges  during  the 
movements  of  the  foot,  the  common  extex^ot  ^^'^•ajcfe^ 


^^ny 
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ly  formed.  The  most  posterior  portion  of  the  oMi 
iir  the  Bummit,  frequently  presents  a  median  groove, 
furrow,  or  depression,  to  which  the  name  of  ''  the 
umbilicus"  has  been  given.  It  is  generally  the  result 
of  the  attachment  of  the  spinal  cord  in  this  situation, 
and  is  caused  by  the  unequal  distension  of  the  sac  by 
its  contained  fluid.  (See  Fig,  131,)  The  central  caml 
of  the  spinal  cord  has  been  seen  to  open  at  the  bothiiE 
of  the  umbilicus.     Occasionally,  the  sac  is  divided  into 


i  by  septa,  and  these  also  may  produce  if- 
or  grooves. 

The  coreringi  of  the  sbc  are  rarely  normal  skin 
and  subcutaneous  tissue.  In  most  ca^iea  the  base 
idone  ia  covered  by  skin,  which  gi'adually  thins  away 
towards  the  fundus,  so  that  the  summit  of  the  latW 
is  either  covered  by  a  thin  layer  of  epidei-mis  or  1:^  n 
glistening  membrane  composed  of  the  spinal  mem- 
branes or  of  the  thinned  and  adherent  coiil. 

Syringo-myelocele  is  a  rare  form  of  spina  bifi(i» 
in  which  the  central  canal  of  the  cord  is  immensely 
disteiideii  and  forma  t\ie  eac-is«\^i'^,the  sac-wall  being 
lined   hy  the  expanded  B^VcvaV  co^i  W.s^'i,    ^  s^ 
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such  a  spina  bifida  might  easily  be  mistaken  for 
iple  meningocele,  for  no  nerves  traverse  the  sac- 
y.  Close  examination,  however,  shows  that  the 
es  are  contained  in  the  substance  of  the  sac-wall, 
y  given  off  from  the  distended  cord, 
le  coverings  of  a  syringo-myelocele  are  of  the  same 
re  as  those  of  a  meningo-myelocele. 
le  congenital  deficiency  which  results  in  the  for- 
on  of  any  spina  bifida  consists  in  an  imperfect 
lopment  of  the  mesoblast  on  each  side  of  the 
jbral  furrow  from  which  the  spinal  meninges 
the  vertebral  laminse  are  normally  produced, 
mesoblast  being  deficient,  these  structures  remain 
iveloped  in  varying  degrees, 
le  complications  of  spina  bifida  which  are  corn- 
are  hydrocephalus,  talipes,  and  paralysis  of  the 
im  and  bladder. 

le  termination  of  the  majority  of  cases  of  spina 
El  is  death.  This  commonly  results  from  the  sac 
ig  way,  an  event  which  is  followed  by  myelitis  or 
ulsions.  Other  children  die  in  a  marasmic  condi- 
without  any  very  definite  lesions  being  present, 
small  proportion  of  the  meningo-myeloceles,  and 
considerable  number  of  the  simple  meningoceles, 
sac  gradually  shrinks  and  a  natural  cure  is 
bed. 
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CHAPTER  LXIV. 

TAXiZPSS— CXiVB-rOOT. 

Talipes,  or  club-foot,  may  be  either  congenital  or 
acquired,  may  affect  one  or  both  feet,  and  is  equally 
common  in  male  and  female  children. 

CAVSSS. 

The  congenital  form  is  attributed  by  difiEerent 
authors  to  three  different  causes — (i)  spasmodic  con- 
traction or  paralysis  of  muscles,  resulting  from  nerve- 
irritation  or  loss  of  function;  (2)  malformation  of 
the  tarsal  bones  ;  (3)  mechanical  pressure  by  the 
uterus,  or  by  malposition  of  the  foetus. 

The  theory  that  the  deformity  is  due  to  some  affec- 
tion of  the  nervous  centres  is  supported,  first,  by  the 
undoubted  fact  that  after  birth  talipes  certainly 
results  in  many  cases  from  disease  of  the  spinal  cord, 
and,  second,  by  the  very  frequent  association  of  mal- 
formations of  the  cord  and  brain  such  as  are  seen  in 
spina  bifida  and  anencephalus. 

In  the  absence  of  any  demonstrations  of  primaiy 
disease  of  the  spinal  cord  in  the  foetus,  the  proof  that 
myelitis  produces  congenital  tahpes  must  be  declared 
wanting,  although  there  is  much  to  be  said  in  ite 
favour  from  a  theoretical  point  of  view.  The  fre- 
quent association  with  spina  bifida  and  anencephalus 
is,  however,  a  fact  which  renders  it  highly  probable 
that  their  co-existence  \s  thot^  \,VkMv  a  coincidence,  and 
that,  in  these  cases  at  airj  Ta\,e,^i\i^  i^^\^T\s:i>ivj^  ^^ 
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the  direct  result  of  the  lesion  of  the  cord  which 
monly  present. 

second  theory,  which  explains  the  deformity  by 
ect  development  of  the  tarsal  bones,  is  probably 
ous,  the  changes  foimd  in  the  latter  being  the 
and  not  the  cause,  of  the  talipes, 
third  theory,  that  the  club-foot  is  the  result  of 
oical  pressiu'e  by  the  uterus  or  by  adventitious 

or  of  malposition  of  the  foetus,  finds  its 
3t  support  in  a  paper  by  Messrs.  Parker  and 
ick,*  and  may  be  summed  up  in  their  own 
: — "  Our  argument  is  that  the  feet  of  the  foetus 
'  various  positions  during  the  course  of  intra- 
e  life,  and  that  this  occurs  in  order  that  the 
urfaces,  the  muscles,  and  especially  the  liga- 
be  developed  so  as  to  allow  of  that  variety  of 
ns  and  movements  which  are  afterwards  to  be 
I  to  the  foot ;  and  we  hold  that  when  anjiihing 
inically)  prevents  the  feet  from  assuming  these 
ns  at  the  proper  time,  or  maintains  them  in 
Ven  position  beyond  the  limit  of  time  during 

they  should  occupy  such  position,  a  talipes 
.  The  variety  of  talipes  will  depend  on  the 
f  its  production;  its  severity  will  be  in  direct 
bo  the  mechanical  violence  at  work.  If  the 
on  of  the  foot,  which  is  normal   during  the 

months  of  foetal  life,  be  maintained  beyond 
rmal  period  of  time,  the  muscles  and  Hgaments 
3  a  consequence  be  adaptively  short  on  one 

of  the  limb,  and  too  long  on  the  other — a 
L  position  of  inversion  will  finally  become  a 
lity.  Talipes  calcaneus  is,  we  believe,  pro- 
in  a  similar  manner ;  it  occurs,  however,  later 

intra-uterine  life,  when  a  flexed  position  of 
)t  is  normal.  Being  thus  less  fundamental  in 
ber,  as  a  deformity  it  is  also  less  severe  than 
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In  support  of  tlus  explanation  the  authors  adduce 
various  examples  of  foetal  malposition  and  pressure 
which  seem  quite  siiflS^cient  to  prove  that  the  theories 
they  advocate  are  supported  by  facts,  and  to  establish 
such  mechanical  conditions  as  one  of  the  causes  of 
congenital  club-foot,  and  probably  the  one  which  is 
most  frequently  operative. 

Acqidred  talipes  commonly  results  from  disease 
of  the  spinal  cord.  This  in  some  cases  is  irritative  in 
its  nature  and  produces  spasm  of  certain  muscles, 
which,  at  first  by  their  vital  contraction,  and  after- 
wards by  their  tendency  to  become  permanently 
shortened,  cause  an  active  displacement  of  the  foot; 
e.g.,  spasm  of  the  calf  muscles  will  result  in  a  drawing 
up  of  the  heel,  or  "  taUpes  equinus." 

In  another  class  of  cases  the  lesion  of  the  cord  is  of 
a  destructive  nature,  the  large  nerve-cells  in  the 
anterior  comua  being  destroyed.  This  lesion,  which 
is  known  as  "anterior  polio-myelitis,"  results  in  the 
condition  called  "  infantile  paralysis."  The  motor 
cells,  which  are  the  centres  of  nutrition  for  the  motor 
nerves  and  the  muscles  they  supply,  being  destroyed, 
the  nervous  and  muscular  fibres  degenerate  and 
atrophy,  and  deformities  are  produced  both  by  shrink- 
ing of  the  paralysed  muscles  as  well  as  in  other  cases 
by  their  stretching.  Thus,  if  all  the  muscles  of  the 
leg  are  paralysed,  the  foot  usually  hangs  in  a  helpless 
condition,  with  the  toes  pointed  and  somewhat 
inverted,  and  in  this  position,  that  of  "  talipes  equino- 
varus,"  it  may  be  permanently  fixed  in  the  course  of 
months  by  the  atrophy  and  shrinking  of  the  calf- 
muscles.  In  other  cases,  where  the  calf-muscles  are 
alone  or  chiefly  affected,  the  extensors  will  support 
the  foot,  and  the  pressure  on  the  sole  in  walking 
will  tend  to  stretch  the  wasted  soleus  and  gastro- 
cnemius until  the  heel  is  permanently  depressed  and 
"  talipes  calcaneus "  is  produced.  In  some  cases  of 
polio-myelitiB  t\i©  'i^a.T«X'^s^^^'8Sftje»<2k^^\vQii  unless  this 
improvement  occvnra  V\\i>DL\si  ^Jtva  ^o^  \ssss^^  ^>gfi^ 
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after  the  attack  there  is  little  probability  of  recovery; 
the  muscles  then  rapidly  waste,  the  skin  becomes  blue 
and  cold,  and,  imless  precautionary  measui*es  are 
taken,  deformities  such  as  haye  been  dedbribed  will 
be  developed.  -  In  advanced  cases  the  muscles  consist 
of  little  else  than  fat. 

In  a  few  cases  talipes  is  caused  by  contraction  of 
scars  about  the  ankle-joint,  and,  as  will  be  explained 
in  the  sections  on  flat-foot  and  valgus,  it  is  also  the 
result  of  muscular  weakness  and  yielding  of  ligaments. 
Again,  when  one  limb  is  shorter  than  the  other — e.g,, 
as  the  result  of  hip  disease — the  constant  walking  on 
the  toes  may  produce  permanent  talipes  equinus. 

TAX.ZPB8  aeqirzwo-VA&irs. 

Talipes  equino-varus  is  the  commonest  form  of  club- 
foot, and  is  in  most  cases  congenital.  In  this  variety 
the  toes  are  pointed  and  the  sole  cannot  be  brought 
up  to  a  right  angle  with  the  leg;  the  foot  is  also 
turned  inwards  so  that  the  scaphoid  bone  is  approxi- 
mated to  the  internal  malleolus.  In  severe  cases  the 
patient  walks  on  the  outer  side  and  dorsum  of  the 
foot,  and,  as  a  consequence,  the  skin  in  this  situation 
becomes  much  thickened,  and  a  subcutaneous  bursa 
usually  forms.  If  such  a  deformed  foot  be  examined, 
the  tendons  of  the  tibialis  anticus  and  the  tibialis 
posticus  as  well  as  the  tendo-Achillis  are  found  to 
be  abnormally  short;  the  internal  lateral  ligament 
of  the  ankle  and  the  ligaments  uniting  the  tarsal 
bones  on  the  inner  side  are  in  a  similar  condition, 
-whilst  those  on  the  outer  side  may  be  stretched.  The 
astragalus  is  in  most  cases  normally  placed  as  regards 
the  tibia  and  fibula,  except  that,  in  proportion  to  the 
amount  of  the  equinus,  it  is  depressed  anteriorly  so 
that  the  greater  part  of  the  surface  which  articulates 
with  the  tibia  is  exposed.  The  twisting  inwards  of 
the  foot,  or  the  "  varus,"  is  found  to  take  place  at  the 
mid-tarsal  and  sub-astragaloid  joints,  and  \io\>  «fe  ^^ 
ankle,  the  scaphoid  being  displaced  almo€»\)  coxo^^^:^ 
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in  mvere  cases  to  the  inner  side  of  the  astra^us,  eo 
that  the  articular  surface  of  the  head  of  the  latter 
(Kme  ia  unopposed  in  front,  and  a  new  articular  facet 
is  formed  on  the  inner  side  of  the  head  to  articulate 
with  the  navicular  bone  in  its  altered  position.  In 
addition  to  this,  Meaars.  Parker  and  Shattock  have 
noticed  an  extension  backwards  of  the  upper  articulM' 
or  trochlear  surface  and  an  undue  obliquity  of  the 
neck  of  the  astragalus. 

In  old  cases  of  equino-vams,  moreover,  the  bones 
on  the  inner  side  of  the  foot  are  compressed  and  nn- 
developed,  the  skin  on  the  outer  side  forms  a  lunl, 


Pro. 


Diaseotloo  of  a  Foot  wilh  Talipes  Equino-VBruB. 

horny  excrescence,  and  the  muscles  of  the  calf  m 
small  and  feeble  from  the  little  use  to  which  they  sk 
put,  the  movements  of  the  ankle-joint  being  in  tkw 
patients  almost  in  abeyance. 

TAi-xrmu  MivttrvB. 

Talipes  eqmnna  coiiB^sfca  iu  an  inability  to  bring  tie 
sole  of  the  foot  up  to  a  ri^^  axu^  ■wtfOti.ssMt.^M^,  The 
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toes  are  consequently  pointed,  and  the  heel  is  raised 
from  the  ground  in  walking.  In  exaggerated  cases 
the  plantar  flexion  of  the  foot  is  carried  to  such  an 
extent  that  the  patient  walks  on  the  dorsal  surface  of 
the  toes. 

Pure  equinus  is  rare.  It  is  seldom  congenital,  and 
commonly  results  from  infantile  paralysis  or  from 
spastic  contraction  of  the  calf-muscles.  The  chief 
jBnatomical  lesion  is  shortening  of  the  tendo-Achillis  or 
of  the  muscles  inserted  into  it. 


Talipes  varus  uncomplicated  with  equinus  is  a  rare 
form  of  club-foot,  and  is  almost  always  congenital.  It 
is  characterized  by  inversion  of  the  foot  and  shortening 
of  the  tibialis  anticus  and  posticus.  Most  of  what  has 
been  written  already  on  the  anatomical  changes  in 
talipes  equino-varus  applies  also  to  varus. 

TAXiZPES    CAWS. 

Talipes  cavus  is  an  exaggeration  of  the  normal 
plantar  arch,  the  sole  of  the  foot  being  deeply 
hollowed  and  the  dorsum  correspondingly  convex  and 
arched.  This  form  of  club-foot  is  invariably  acquired, 
and  is  almost  always  combined  with  equinus  or  equino- 
varus.  The  toes  also,  in  this  variety  of  deformity, 
present  conditions  which  are  seldom  seen  apart  from 
cavus,  the  first  phalanges  being  hyper-extended  or 
even  dislocated  backwards  on  their  metatarsal  bones, 
whilst  the  second  and  third  phalanges  are  doubled 
down  towards  the  sole. 

This  "hollow  claw-foot"  results  either  from  a 
paralysis  of  the  interossei,  or  in  consequence  of  an 
antecedent  equinus.  The  interossei  normally  flex  the 
first  phalanges  and  extend  the  second  and  third ;  con- 
sequently, when  they  are  paralysed,  there  being  no 
muscle  to  depress  the  first  phalanges  during  the 
movements  of  the  foot,  the  common  extenaar  ^S&^^Qfc>s» 
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them  backwards  on  to  the  heads  of  the  metacarpal 

bones. 

In  cases  of  equinus,  agam,  the  dislocation  backwards 
of  the  first  phalanges  is  produced  by  the  efforts  of  the 
common  extensor  (together  with  other  muscles)  to 
maintain  the  foot  in  its  natural  position.  Further,  as 
regards  the  cavus,  when  the  patient  constantly  waUcs 
on  his  toes,  there  is  not  only  a  tendency  for  the  latter 
to  be  displaced  by  the  weight  they  support,  but  the 
arch  of  the  sole  is  increased  by  the  contraction  of  those 
muscles  whose  tendons  pass  across  it,  especially  the 
tibialis  posticus  and  the  peroneus  longus.  In  all  cases 
of  long  standing,  the  plantar  fascia  is  thickened  and 
contracted,  and  offers  material  resistance  to  attempts 
at  replacement. 


Talipes  planus,  or  flat-foot,  is  an  acquired  deformity, 
and  results  from  muscular  overworic  and  consequent 
weakness  and  loss  of  tone.  The  arch  of  the  foot  does 
not  exist  in  an  infant,  and  is  only  developed  when  the 
child  begins  to  walk,  being,  in  fact,  produced  by  the 
contractions  of  the  muscles  whose  tendons  pass  across 
the  sole.  The  arch  thus  formed  is  also  maintained  by 
the  use  of  the  muscles,  and  the  weight  of  the  hody 
does  not  rest,  or  depend  for  its  support,  directly  upon 
the  ligaments.  If,  therefore,  the  muscles,  from  over 
work,  lose  tone  and  become  weak  and  flabby,  the 
weight  of  the  body  is  no  longer  maintained  by  their 
healthy  contraction,  the  foot  is  not  braced  by  their 
support,  and  the  ligaments,  now  called  upon  to  de 
more  than  they  were  originally  intended  for,  yieU 
and  stretch  beneath  their  burden. 

All  the  ligaments  of  the  sole  may  be  more  or  less 
implicated,  but  those  which  are  most  notably  stretched 
are  the  inferior  calcaneo-scaphoid  and  the  long  plantar. 
The  head  of  the  astragalus,  being  no  longer  supported, 
sinks  down  on  to  the  soft  structures  forming  the  sfh 
and  the  bone,  at  the  same  time   sliding  forwanK 
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pushes  the  scaphoid  in  front  of  it,  and  causes  a 
displacement  of  the  anterior  half  of  the  tarsus  to  the 
outer  side.  In  the  early  stage  of  flat-foot,  the  head  of 
the  astragalus  can  be  replaced,  and  the  arch  tem- 
porarily restored  by  artificial  pressure ;  but  in  cases  of 
longer  standing  this  is  not  possible,  and  the  whole  foot 
becomes  rigid  and  stiff.  The  pressure  of  the  displaced 
astragalus  also  gives  rise  to  much  aching  pain,  which 
is  increased  by  walking.  The  deformity  is  most 
common  in  growing  boys  and  girls  about  the  age  of 
puberty  who  are  employed  in  some  occupation  which 
necessitates  prolonged  standing. 

Another  cause  of  flat-foot  deserves  mention,  al- 
though briefly.  It  is  liable  to  supervene  in  patients 
who  suffer  from  chronic  rheumatism,  and  it  some- 
times occurs  in  those  who  suffer  from  so-called  gonor- 
rhoeal  rheumatism. 

TAXiZPBS  VAXiOUS. 

Talipes  valgus  consists  of  a  displacement  outwards 
of  the  tarsus  at  the  mid-tarsal  and  sub-astragaloid 
joints,  and  is  practically  an  exaggerated  condition  of 
talipes  planus.  It  may  develop  out  of  an  ordinary 
flat-foot,  or  result  from  infantile  paralysis  of  the 
muscles  of  the  calf  and  inner  side  of  the  leg  in  patients 
in  whom  the  peronei  and  extensors  escape.  In  such 
eases  it  is  sometimes  complicated  by  calcaneus.  In 
talipes  valgus  the  arch  is  flattened,  the  foot  is  everted, 
the  cuboid  bone  is  approximated  to  the  external 
malleolus,  and  the  head  of  the  astragalus  forms  a 
projection  on  the  inner  side.  The  peronei  muscles 
are  contracted,  and  resist  efforts  at  replacement  of 
the  foot. 


Talipes  calcaneus  is  a  rare  form  of  club-foot.  In 
it  the  heel  is  depressed  and  the  toes  are  drawn  up 
towards  the  shin.  It  is  in  some  cases  congenital,  but 
in  others  results,  as  already  explaiiied,iTOTCL\.Yift  ^\?NJw2ckr 
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ing  of  the  atrophied  calf -muscles  in  cases  where  the 
latter  are  affected  by  infantile  paralysis.  The  chief 
anatomical  abnormality  is  undue  length  of  the  tendo- 

Fio.  133. 


A  Foot  with  Talipes  Calcaneus. 

Achillis  or  of  the  muscles  inserted  into  it,  with  conse- 
quent inability  to  stand  on  the  toes  or  to  propel  the 
body  forwards  in  the  act  of  walking.  It  is  combined 
in  some  cases  with  valgus. 
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CHAPTER  LXV. 

Genu  valgum,  or  knock-knee,  is  an  outward  displace- 
ment of  the  tibia  on  the  femur,  with  consequent 
separation  of  the  internal  malleoli  and  the  feet,  and 
a  tendency  for  the  knees  to  rub  against  one  another 
in  the  act  of  walking. 

Causes. — Unlike  most  other  deformities,  genu 
valgum  is  never  congenital.  It  is  developed  in  young 
children  in  consequence  of  rickets,  or  else  at  puberty 
— ^and  seldom  later — ^from  muscular  weakness  and 
overwork. 

In  rickety  children  the  femur  tends  to  become 
bent  in  an  outward  and  forward  curve  in  the  upper  and 
middle  parts  of  its  shaft,  with  the  result  that  there  is 
developed,  first,  a  tendency  for  the  axes  of  the  legs  to 
cross,  and,  secondly,  a  compensating  curve  of  the 
lower  third  of  the  bone,  with  the  convexity  inwards. 
But  although  this  secondary-  curve  is,  in  a  Hmited 
degree^  of  use,  nevertheless,  by  directing  the  lower 
articular  surface  of  the  femur  outwards,  it  causes  the 
knee-joint  to  be  placed  obliquely  instead  of  trans- 
versely across  the  long  axis  of  the  lower  extremity, 
so  that  the  weight  of  the  body  is  transmitted  down  a 
line  which  falls  through  the  outer  condyle  to  the  inner 
side  of  the  foot.  If  the  rachitic  and  softened  state  of 
the  bones  continues,  the  curve  tends  to  increase,  and 
the  tibia  is  directed  further  and  further  away  f \:o\sjl 
the  middle  line,  whilst,  in   addition,  t\v"&  'toiSfe-^\s^ 
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being  no  longer  placed  transversely  to  the  f 
the  limb,  the  intemai  lateral  ligament  is  placed  at  a 
disadvriQtage,  stretches,  and  allows  the  tibia,  to  be  dis- 
placed from  ita  articulation  with  the  femur. 

In  adnlts,  knock-knee  ia  primarily  due  to  miecular 
weakness,  the  knee-joint,  like  the  sole  of  the  foot, 
depending  for  its  integrity,  not  only  on  ligaments, 
but  also  on  muscles.  If,  therefore,  from  overwork  in 
young  and  growing  patients,  the  muscles  lose  tone,  the 
ligaments  are  soon  unable  to  maintain  the  articular 
surfaces  in  their  noiroal  position,  and  genu  valgum 
results.  The  reasons  why  the  tibia  is  displaced  out- 
wards, and  the  internal  lateral  ligament  yields  rather 
than  the  ostemal,  are  that,  the  foot  and  leg  being 
nomially  slightly  rotated  outwards,  the  strain  is 
naturally  thrown  on  the  inner  side,  and  that  the  fascia 
on  the  outer  aide  of  the  joint  ia  much  stronger  and 
denser  than  that  on  the  inner,  and  therefore  less 
likely  to  yield  and  stretch. 

fVom  whatever  cause  arising,  the  deformity  tends 
to  increase.  The  whole  weight  of  the  body  is  now 
placed  on  the  external  condyle  and  outer  articular 
surface  of  the  tibia,  the  internal  condyle  and  inner 
articular  surface  being  separated  slightly  from,  one 
another.  Aa  a  consequence,  the  growth  of  the  ex- 
ternal condyle  is  arrested  by  the  constant  pressure, 
whilst  that  of  the  internal  continues,  and  the  neces- 
sary result  is  a.  relative  elongation  of  the  internal  con- 
dyle, which  then  acta  as  a.  mechanical  obstruction  to  all 
attempts  at  replacement  of  the  displaced  tibia.  The 
soft  tissues,  idso,  ou  the  outer  aspect  of  the  limb 
accommodate  themselves  to  the  altered  poeition  of 
the  parts,  and  in  time  become  contracted  and  shortened 
to  such  an  extent  as  to  resist  all  attempts  at  forcible 
straightening;  the  structures  in  such  cases  which  are 
most  unyielding  are  the  fascia  lata,  the  biceps,  and 
the  external  lateral  ligament. 
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In  genu  vamin  the  knee  is  bowed  outwards 
instead  of  inwards,  so  that,  whilst  the  feet  tend  to 
knock  against  one  another,  there  is  a  considerable 
space  between  the  knees.  Genu  varum  commonly 
results  from  rickets,  and  is  iuuch  more  rare  than 
genu  valgum. 
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CHAPTER  LXVI. 
OOXOBVZTAIi  DISIrflGATXOW  OF 


CoNOXNiTAL  dislocation  of  the  hip  is  met  with  much 
more  frequentljr  in  female  thau  in  male  children,  and 
r  on  one   or   both   sides.     It   occasionally 


Cougeuilal  DiaplacemeDt  of  the  Bight  Femnr,  Bbowiu^ 
tlis  head  ol  tlie  bone  nic\a6L«&  -m\,\na  Uw  OQankr  liga- 
■^nt     (From  the  muaevua  ol  ai„ T:\ioinj*" a■a.OB«^^^i^^ 
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affects  several  memberB  of  the  same  family,  and  may 
be  hereditary. 

The  head  of  the  femur  ia  displaced  upwards  and 
backwards,  and  the  shaft  is  rotated  inwards.  The  cap- 
sule is  exceedingly  loose,  and  allows  of  very  consider- 
able movement  of  the  femur  on  the  ilium.    The  head 


iTof  tfae  boae  baa  rcatfd  and  ths  flsttened 
femorsl  bend.  (From  tbe  louseam  of  6(  Tbomu'a 
HoipiUd  ) 

of  the  femur  le  alwaj  s  more  or  less  flattened  by  pres- 
sure, and  in  some  few  cases  has  been  found  unde- 
veloped from  birth  The  dorsum  ilu  is  flattened  or 
slightly  hollowed  by  the  constant  pressure  of  the 
femoral  head  The  gluteal  muscles  are  usually  fatty 
imd  ill-developed,  on  account  of  tbe  httle  use  to  which 
they  are  put  in  the  altered  position  of  the  parts. 
The  condition  of  the  acetabwlum.  te,Www«v^Sisiei 
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most  important  feature,  for  in  all  the  specimens  in  the 
museums  of  London  it  is  very  imperfectly  developed. 
The  developmental  deficiency  is  also  remarkably  uni- 
form, and  consists  in  a  suppression  of  that  part  of  the 
cavity  which  is  formed  by  the  ilium— of  what  may  be 
called  the  iliac  segment.  The  acetabulum,  in  conse- 
quence, is  formed  by  the  pubes  and  ischium  alone,  and, 
instead  of  being  round,  is  of  a  triangular  shape,  with 
the  apex  upwards.  It  is,  in  addition,  very  shallow, 
with  margins  scarcely  raised  above  the  level  of  the 
surrounding  bone. 

It  is  now  tolerably  certain  that  the  failure  of 
development  of  the  acetabulum  is  the  real  cause  of 
the  displacement  of  the  femur,  and  there  is  little 
doubt  that  the  theory  which  has  been  accepted  untD 
the  present  time,  that  the  dislocation  is  a  traumatic 
one  produced  by  the  accoucheur  during  delivery,  h^ 
erroneous.  In  most  cases  there  is  no  history  of  any 
difficulty  at  birth  ;  whilst  the  facts  that  the  displace- 
ment is  occasionally  hereditary,  that  it  affects  chiefly 
female  children,  that  it  is  often  double,  that  the 
head  of  the  bone  is  always  within  its  capsule,  and  that 
no  case  has  yet  been  described  in  which  any  lacera- 
tion of  the  tissues  has  been  found,  render  it  highly 
improbable  that  difficulties  during  parturition  have 
anything  to  do  with  the  causation  of  the  deformity. 
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Abscess,  acute,  35 

chronic,  36 

healing  of,  38 

ischio-rectal,  493 

lymphatic,  37 

of  bone,  253 

perinephritic,  384 

psoas,  208 

pysBmic,  62 

residual,  37 
Adenoid  cancer,  503 
Adenoma,  145 
Adeno-fibroma,  422 
Adeno-sarcoma,  424 
Air  in  veins,  176 
Albuminoid  degeneration,  1 1 
Amyloid  degeneration,  11 
AncJ  abscess,  493 

fissure,  497 

prolapse,  506 
Anchylosis,  342 
Aneurysm,  203 

arterio-venous,  171 

spontaneous  cure  of,  209 

traumatic,  170 

varicose,  171 
Aneurysmal  varix,  171 
Angeioms,  132 


Angular  curvature,  296 
Annulus  migrans,  451 
Anthrax,  85 
Antrum,  cysts  of,  291 
Anus,  artificial,  472 

imperforate,  489 
Arteries,  calcareous  degeneration 
of,  194 
-  diseases  of,  194 

fatty  degeneration  of  194 

injuries  of,  166 
Arterio-venous  aneurysm,  171 
Arteritis,  acute,  195 

chronic,  196 

syphilitic,  201 
Atheroma,  196 
Arthritis  deformans,  313 

of  infants,  306 

pyaemic,  309 

suppurative,  304 

tubercular,  331 

urethral,  308 
Artificial  anus,  472 
Atrophy,  3 
Atrophic  scirrhus,  433 


B 


Bacilli,  13 
Bacillus  anthracis,  86 


536 


INDEX. 


Badlliu  of  tuberde,  88 
Bacteria,  13 
Bacterium  termo,  18 
Bladder,  diseases  of,  365 

extroversion  of,  345 

fasciculated,  .357 

tubercle  of,  377 

tumours  of,  367 
Boil,  84 
Bone,  abscess  of,  253 

atrophy  of,  247 

hypertrophy  of,  247 

inflammation  of,  248 

necrosis  of,  258 

rheumatic  affections  of,  269 

sarcoma  of,  283 

syphilitic  disease  of,  266 

tumours  of,  280 
Bones  in  congenital  syphilis,  113 
Breasts,  diseases  of,  418 
Bronchocele,  237 
Bursffi,  diseases  of,  245 

c 

Calcabeous  degeneration,  10 
Calculi,  encysted,  388 

in  ureter,  384 

laminated,  387 

salivary,  445 

urinary,  381 
Callus,  179 
Cancer  of  breast,  430 
Cancrum  oris,  82 
Carbunble,  84 
Carcinoma,  147 
Caries,  251 
Cartilage,  repair  of,  191 

ulceration  of,  333 

fibrillation  of,  314 
Catarrh,  28 
Cell  nests,  150 
CelluUtiB,  67 


Chalk-stones,  311 
Chancre,  100 
Charbon,  85 
Charcot's  disease,  320 
Chimney-sweep's  cancer,  348 
Chondroma,  129 
Chondro-sarcoma,  140 
Cicatrix,  42 
Cirsoid  aneurysm,  213 
Cleft-palate,  512 
Club-foot,  520 
Colloid  carcinoma,  156 

degeneration,  9 
Congenital  dislocation  of  hip,  532 
Contusions,  162 
Cylindroma,   139 
Cystic  goitre,  238 
Cystitis,  358,  365 
Cyste,  159 

dentigerous,  292 

dermoid,  160 

of  antrum,  291 

of  breast,  429 

ovarian,  416 

parovarian,  416 

periosteal,  291 

sebaceous,  160 

D 

Becompositiov,  i8 
Degeneration,  albuminoid,  11 

amyloid,  11 

calcareous,  10 

colloid,  9 

fatty,  6 

lardaceous,  11 

mucoid,  8 
Dentigerous  cysts,  292 
Dermoid  cysts,  160 

of  mouth,  443 
Diabetic  gangrene,  yy 


Dtffiuc  oiteama,  393 
DUlocation!,  1B7 

congenital,  ofbip,  534 
Dissecting  ftniiiirjtin,  206 
I^TerticuIum,  Ueokel'*,  40a 
Dnuiugs,  49 
Duct  oncer,  434 
Duct  papilknu,  439 
DnpuTtnn's  oontnotioii,  34; 
DjKDter;,  499 

£ 

Ecchosdbdbh,  314 
Ecchymotei,  163 
Ectopia  Tesicffi,  345 
Enspu  of  nipple,  419 
ElepbantissiB,  £31 
Emboli,  infective,  6a 
Embotiam,  326 
iEncephatocele,  514 
Encephaloid  caicinaniB,  155 
Enchotidioau,  129, 3B1 
Enleiocele,  468 
partial,  4B0 
Spldiilyniitu,  392 
EpiphjBea,  ■epantion  of,  1S6 
JEpiphj-iitis,  yij 
Epiplocele,468 
Epiapadina,  343 


Epulii,  387 


Eioatoan,  aSo 
BitroTBcsion  of  bWiier,  34S 
Eiud*Uon,  pla«tic,33 


'   Fntty  degeneration,  6 
[   Forer,  SI 


traumatic,  51 

FibrilUtion  of  csrtibge,  314 
Fibroma,  135 
Fibra-m^oma,  414 
Fibro-aarcoma,  140 

FilBTiB,  sBDguinia  hominis,  333 
FisBura  of  anus,  497 
Fiatula,  fa!Cnl,473 

inano,494 

aalivarj,  444 

uriimry,  356 
Fceeal  jiL-cuuiuiation,  485 

Fictal  ricketa,  27B 
Fnctore*,  178 
Jro»t-bite,  78 
Fuaible  calculus,  386 
Fusilbrm  ai 


G 

OALICIOCBLB,  431 

Ganglion,  344 
Gangrene,  diabptic,  77 


aeptic,  86 
apreading.  So 
Bjmmetrical,  77 

Genu  volj^um,  529 
varum,  537 

Glanda,  Btrumons,  90 

OUoma,  138 

Qlio-aarcoma,  ijS 
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Glossitis,  449 
Goitre,  237 
Gbnorrhoea,  350 

complications  of,  351 
Gonorrhceal  rheumatism,  308 
Gout,  310 

Granulation  tissue,  39 
Gumma,  108 

H 

HiBMATOCELE,  409 

Hematoma,  162 
Heemophilia,  joints  in,  326 
Heemorrhage,  165 

secondary,  175 
Haemorrhaji^c  sarcoma,  138 
Haemorrhoids,  490 
Hard  sore,  100 
Harelip,  512 
Healing  by  granulation,  '47 

by  first  intention,  44 

by  scabbing,  47 

by  second  intention,  47 

by  third  intention,  48 
Hectic  fever,  54 
Hip,  congenital  dislocation,  532 

disease,  337 
Hernia,  466 

congenital,  475 

diaphragmatic,  479 

encysted,  476 

femoral,  477 

funicular,  475 

incarcerated,  468 

infantile,  476 

inflamed,  468 

inguinal,  474 

interstitial,  477 

irreducible,  468 

Littr&'s,  479 

obstructed,  468 

obturator,  478 

perineal,  479 


Hernia,  reducible,  468 
sciatic,  479 
strangulated,  469 

to«ti8»393 

umbilical,  478 

Tentral,  478 
Hydrarthrosis,  304 
Hydrocele  congenital,  406 

encysted,  407 

inguinal,  407 

vaginal,  405 
Hydronephrosis,  383 
Hydrops  articuli,  304 
Hymen,  imperforate,  413 
Hypertrophy,  i 
Hypospadias,  346 


IcHTHTOSis  linguae,  450 
Imperforate  anus,  489 

hymen,  43 
Inflamed  tissues,  changes  in,  24 
Inflammation,  20 

catarrhal,  28 

clinical  signs  of,  27 

terminations  of,  27 
Inflammatory  new  formaUoc,  34 
Internal  derangement  of  joints, 

325 
hernia,  481 

Intestinal  obstruction,  481 

Intestine,  stricture  of,  486 

Intestines,  gangrene  of,  471 

Interstitial  granulation  tissue,  34 

keratitis,  115 

Intussusception,  483 

Iritis,  syphilitic,  106 

Ischio-rectal  abscess,  493 


I  Jaw-bokes,  tuAioars  of,  287 
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Joints,  diseases  of,  302 
in  haemophilia,  326 
internal  derangement  of,  325 
loose  bodies  in,  323 
position  in  disease,  335 
scrofulous,  331 
synovial  cysts  of,  327 
syphilitic  disease  of,  341 

K 

KsBATiTis,  interstitial,  T15 
Kidney,  surgical,  359 
Kidneys,  tubercle  of,  377 


Labia.,  diseases  of,  413 
Lardaceous  degeneration,  1 1 
Lateral  curvature,  300 
Leucoplakia,  450 
Leucocythsemia,  236 
Ligature  of  vessels,  173 
Lipoma,  127  . 
nasi,  459 
Lips,  diseases  of,  436 
Loose  bodies  in  joints,  323 
Lupus,  95 
Lymph,  22 
Lymphadenitis,  233 
Lymphadenoma,  235 
Lymphangiectasis,  229 
Lymphangitis,  229 
Lymphangioma,  230 
Lymphatic  system,  diseases  of, 

229 
Lymphoma,  234 
Lymphorrhoea,  229 
Lympho-sarcoma,  137 

M 

Macboglossia,  448 
Malignant  pustule,  85 


Mammary  cancer,  430 
Mastitis,  419 

Meckel's  diverticulum,  482 
Melanotic  sarcoma,  136 
Melon-seed  bodies,  245 
Meningocele,  514,  516 
Meningo-myelocele,  516 
Micrococci,  13 
Micro^}rgani8ms,  13 
Mixed-celled  sarcoma,  136 
Mollities  ossium,  271 
Mouth,  diseases  of,  436 
Mucoid  degeneration,  8 
Mucous  tubercle,  105 
Multilocular  cystic  tumour,  289 
Mumps,  444 
Muscle,  atropby  of,  242 

gumma  of,  243 

iniianmiation  of,  241 

injury  of,  241 

ossification  of,  242 

repair  of,  190 

tumours  of,  242 
Myeloid  sarcoma,  136 
Myo-fibroma,  414 
Myoma,  130 
Myositis,  241 

ossificans,  242 
Myxoma,  126 
Myxo-sarcoma,  140 

N 

N^vus,  132 

IN^asal  polypi,  461 

If  ecrosis,  258 

Ifephritis,  interstitial,  359 

suppurative,  363 
Nerves,  injuries  of,  191 

union  o^  192 
Neuroma,  131 
Nipple,  eczema  of,  419 
Node,  266 
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Noma  tuIts,  82 
Non-union  after  fracture,  182 
Nose,  diseases  of,  459 

o 

OssTBUCTioir,  intestinal,  481 
Odontoma,  293 

<E8ophagu8,  cancerous  stricture 
of,  463 
diseases  of,  463 
fibrous  stricture  of,  463 
Ophthalmia,  gonorrhoea!,  352 
Orchitis,  391 

syphilitic,  107 
Osteitis,  248 

deformans,  269 
Osteo-arthritis,  313 
Osteoid-tissue,  275 
Osteoma,  diffuse,  293 
Osteo-myelitis,  255 
Osteo-sarcoma,  140 
Oxalate-of-lime  calculus,  382 

386 
Oxaluria,  382 
Ovaries,  diseases  of,  416 
Ozoena,  460 


PAaET*B  disease  of  nipple,  419 
Palate,  disease  of,  439 
Papilloma,  143 
Paraphimosis,  347 
Parotid  tumours,  446 
Parotitis,  444 
Parovarian  cysts,  417 
Partial  enterocole,  480 
Pathogenic  organisms,  17-19 
Penis,  diseases  of,  345 
Perinephritic  abscess,  384 
Periosteal  cysts,  291 
HoatitiB,  256 


Peritonitis,  508 
Phagedsena,  81 
Pharynx,  diseases  of,  441 
Phimosis,  346 
Phlebitis,  218 
Piles,  490 

Plastic  exudation,  22 
Plexiform  sarcoma,  139 
Polypi  of  nose,  461 

of  rectum,  502 
Position  of  joints  in  disease,  33S 
Post-phaiyngeal  abscess,  442 
Pott's  disease^  295 
Prolapsus  ani,  506 
Proliferous  cysts,  424 
Prostate,  hypertrophy  of,  372 

tubercle  of,  380 

tumours  of,  376 
Prostatic  calculi,  376 
Prostatitis,  371 
Pruritus  ani,  507 
Psammoma,  139 
Pseudartiirosis,  184 
Psoas  abscess,  298 
Ptomaines,  18 
Pulsating  goitre.  239 
Pus,  composition  of,  4' 

formation  of,  34 
Pyaemia,  59 
Pyeemic  arthritis,  309 
Pyelo-nephritis,  359 
Pyo-nephrosis,  384 

R 

Banui^,  443 

Bectum,  diseases  of,  489 

stricture  of,  499 

syphilitic  disease  of,  408 

tubercle  of,  499 

tumours  of,  501 

ulcers  of,  497 
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Benal  calculus,  382 
Betained  testis,  389 
Betro-pharjngeal  abscess,  442 
Bheumatic  gout,  313 
Bheumatism,  311 
Hheumatoid  arthritis,  313 
Bhinolithes,  461 
Bickets,  272 
Eodent  ulcer,  151 
Eound-celled  sarcoma,  134 
Eupia,  109 


s 


Sacculated  aneurysm,  205 
Sac  of  hernia,  466 
Salivary  calculi,  445 

fistulse,  444 

glands,  diseases  of,  436 
Sapreemia,  56 
Sarcoma,  134 

clinical  course  of,  141 
Scab,  42 

Schizo-mycetes,  13 
Scirrhous  carcinoma,  153 
Scrofula,  88 
Scrotum,  diseases  of,  345 

epithelioma  of,  348 
Scurvy  rickets,  277 
Sebaceous  cysts,  160 
Secondary  haemorrhage,  175 
Senile  gangrene,  75 
Separation  of  epiphyses,  186 
Septic  infection,  56 

intoxication,  56 
Septum  nasi  deviated,  459 
Sequestrum,  261 
Sero-cystic  disease,  424 
Serous  exudation,  22 
Sinus,  39 
Sloughing,  36 
Soft  sores,  99 
Spina  bifida,  515 


Spinal  caries,  295 
Spindle-oelled  sarcoma,  135 
Spine,  diseases  of,  295 

lateral  curvature  of,  300 
Spirilla,  14 
Splenic  fever,  85 
Spontaneous  fracture,  185 
Sporadic  cretinism,  278 
Stasis,  21 
Stricture  of  intestine,  486 

of  cesophag^,  463 

of  urethra,  353 
Struma,  88 
Strumous  joints,  331 
Subperitoneal  fat,  protrusion  of, 

480 
Suppuration,  31 

causes  of,  31 

diffuse,  35 
Suppurative  fever,  531 
Surgical  kidney,  359 
Synovial  cysts,  327 
Synovitis,  302 
Syphilis,  99 

congenital,  112 

primary,  100 

secondary,  10 1 

tertiary,  108 

visceral,  no 
Syphilitic  disease  of  rectum,  498 
Syringo-myelocele,  508 


Tabetic  arthropathy,  320 
Talipes,  520 
Teeth,  syphilitic,  116 
Tendon,  repair  of,  190 
Tendons,  injuries  of,  243 
Teno-synovitis,  244 
Testie,  inflammation  of,  391 
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Tettii,  malpotttion  of,  389 

•tromoiM,  593 

•jphilitie,  396 

iamowncf,  399 
Tetaoui,  69 
Tbrombofif,  218 
Thrombns,  218 
Thyroid  gland,  diieaiet  ot,  237 
Tongue,  dUeasei  of,  448 

epithelioma  of,  454 

tubercle  of,  453 

ulceration  of^  452 
Tonsil,  diieasef  of,  440 
Tortion  of  vesielfl,  174 
Traumatic  aneurjsm,  170 

fever,  51 
Trophic  lotiooa,  192 
Tubercle,  88 

bacillus  of,  89 

of  bladder,  377 

of  bone,  252 

of  joints,  331 

of  kidneys,  377 

of  lymphatic  glandH,  96 

of  rectum,  499 

of  testis,  393 

of  tongue,  453 

of  ureters,  377 
Tuberculosis,  90 
Tumours,  117 

of  the  bladder,  367 
bono,  28 
breasts,  422 
intestines,  487 
jaw-bones,  287 
floor  of  mouth,  442 

lil»i  437 

lymphatic  glands,  234 

muscle,  24a 

nostrils,  461 

cesophagtts,  46a 

ovaries,  4x7 

ptUte,  439 


Tnmoms  of  penis,  347 
of  pharynx,  442 
of  prostate,  376 
of  rectmn,  501  ^ 
of  salirary  glands,  445 
of  seroinm,  348 
of  testis,  399 
of  thyroid  gland,  236 
of  tongue,  454 
of  uterus,  414 
of  tuIts,  413 

u 

TJlcbb,  40 

Ulcer,  healing  of,  42 

phagedenic,  82 
Ulceration,  39 
Ununited  fractures,  182 
Ureters,  dilatation  of,  361 

tubercle  of,  377 
Urethra,  stricture  of,  353 
Urethral  arthritis,  308 

calculi,  388 
Uric- acid  calculus,  381,  385 
Urinary  calculi,  381 
Uterus,  tumours  of,  414 


Vabicocblb,  412 
Varicose  aneurysm,  171 
Varix,  215 
Veins,  air  in,  176 

diseases  of,  215 

injuries  of,  176 
Venereal  sores,  99 
Vesical  calculi,  385 
Vesiculs  seminales,  tubercle  of, 

395 
Vessels,  injuries  of,  165 


INDEX. 

1  'Wouiicifl,  44 
9,  482  contuaed,  49 

diseases  of.  4^3  I  drainage  of,  49 

\  healing  of,  44 

W  \  lacerated,  49 

1 

T  teeth.  293 
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